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A NEW SPECIES AND SUBGENUS OF AUSTRALIAN 
DERMOMUREX (GASTROPODA: MURICIDAE) 
EMILY H. VOKES 


Department of Geology 
Tulane University, New Orleans, Louisiana 


Plate 1 


SUMMARY 


A new species of muricne gastropod from the Dampier Archipelago, 
Western Australia, is described herein as Dermomurex antonius and made 
the type of Viator, a new subgenus of Dermomurex. In addition, the 
preoccupied name Murex inermis Sowerby non Philippi, type species of 
the subgenus Takia, is renamed Dermomurex (Takia) infrons. 


In the course of work upon the aspelloids* of the western Atlantic 


I became involved, somewhat inadvertently, in a new molluscan species 
from Australia. In 1960 two unidentifiable specimens of muricid were 
collected by the King-Western Australian Expedition, one from Sholl Island, 
the second off Legendre Island, both in the Dampier Archipelago. Origin- 
ally these were sent to the American Museum of Natural History to 
Anthony D’Attilio, who, with William Old was to describe this new species, 
considered by them to be referable to the genus Takia Kuroda, 1953 (type 
species: Murex inermis Sowerby). However, after some consideration 
it was concluded that the species was not unnamed but the specimens were 
examples of “ Murex " tatei Verco, 1895 (Trans. R. Soc. S. Aust. 19: 84). 


I accepted the identification of this strange aspelloid as “ Murex ” tatei 
with some reservation, for I had considered that species, on the basis of 
Verco's original description, to be a Murexiella, which is a different group 
to say the least. But there was a strong resemblance to Verco's illustration 
and I was almost convinced. Subsequently I received a second species 
of unknown Australian muricid for identification. This one was immed- 
iately recognizable as Murex tatei and it is indeed a Murexiella. However, 
it is not a Murexiella s.s, as I had assumed from the illustration (which is 
poor) but an example of Subpterynotus, a subgenus based upon an Ameri- 
can fossil species. (See the accompanying paper entitled “ Three species 
of Australian Muricidae with ancestors in the American Tertiary.”) 


By eliminating Murex tatei the original unknown species once again 
became unnamed. By this time (over ten years had elapsed since its 
discovery) Mr. D'Attilio no longer had any particular interest in the 
species, and inasmuch as it had become an important part of my western 
Atlantic systematic treatment, he kindly suggested that I should be the one 
to describe it. 








* This is a non-taxonomic term referring to the members of two closely related genus-groups: 
Aspella Mórch and Dermomurex Monterosato, and their respective subgenera, All are marked by a 
peculiar heavy, chalky, deciduous outer layer, which has been termed ''intritacalx " by D'Attilio 
and Radwin (1971: 344). 
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For many years (1963 to date) I have been monographing the western 
Atlantic species of Muricidae and part 6 of that series will cover the 
allied genera Aspella and Dermomurex. Early in the study of the aspelloids 
it became apparent that a major revision of the systematics of the entire 
group on a world-wide basis was necessary. The complete history and 
revised taxonomy of the two genera will be covered more completely in 
that paper. But one of the results of the major study was the conviction 
that the differences between this new species, together with its Tertiary 
ancestors, and the members of Takia require the erection of a new subgenus. 


The Takia line is apparently ancestral to all of the Dermomurex 
group, being first seen in the Oligocene beds of France (“Murex” cotteavi 
Meunier, 1880, Nouv. Arch. Mus. Hist. Nat. [Paris], (2), 3: 253) and Missi- 
ssippi, U.S.A. (unnamed species). In the Australian area Takia appears with 
the middle Miocene *Murex" pachystirus Tate, 1888 (Trans. R. Soc. S. 
Aust. 10: 102) and is found today in an almost unchanged form in the type 
species, D. infrons (new name for “Murex” inermis Sowerby, see below). 
In the New World there is a gap from the Oligocene ancestor to the Recent 
where the group is represented by the eastern Pacific “АѕреПа” myrakeenae 
Emerson and D'Attillio, 1970 (Nautilus, 83: 89). 


The line typified by the undescribed Australian species apparently has 
its origins in the early Miocene of North America, with the species “Murex” 
sexangulus Dall, 1915 (U.S. Natl. Mus., Bull. 90: 74). This group is 
discussed further in the above-mentioned accompanying paper. But the 
long separation and the parallel development of the two distinct lines 
since early Miocene time is a strong factor in the decision to name a new 
subgenus. If this Recent form were the only representative of its group 
one would be tempted to say it is but a strange form of Takia; however, 
when viewed in the light of its ancestry the difference becomes more un- 
deniable and the similarities are generic rather than subgeneric, 


TAXONOMY 
Family Muricidae 


Genus Dermomurex Monterosato, 1890 


Type species: (0.d.) Murex scalarinus Bivona, 1832 — scalaroides Blainville, 1829. 


Subgenus Takia Kuroda, 1953 


Type species (0.d.) Murex inermis G. B. Sowerby II. 


The name of the type species of this subgenus is preoccupied and there- 
for a new name is here proposed: 


Dermomurex (Takia) infrons nom. nov. 


Murex inermis Sowerby 1841a: 146; Sowerby, 1841b: pl. 192, fig. 87. 
Non Murex inermis Philippi, 1836: 209, pl. 11, fig. 25 (description on p. 209, name appears only on 
plate explanation) . 





PLATE I 


1. Dermomurex (Viator) antonius Vokes, n. sp. Sholl Island, Dampier Arch., Western Australia. 
Holotype, figs. la, 1b, X 34; fig. lc, X 7. WAM. 3640-67. 

2. Dermomurex (Viator) antonius Vokes, n. sp. West of Legendre Island, Dampier Arch., Western 
Australia. Paratype, X 20. WAM. 2843-57. 


3. Dermomurex (Viator) asteriscus (Tate). Muddy Creek, west of Hamilton, Victoria.  Figured 
Specimen, X 3. USNM 157237. 


4. Dermomurex (Viator) sexangulus (Dal). Silverdale, North Carolina. Holotype Murex gilletteorum 
Vokes, X 1]. USNM 644377. 
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Subgenus Viator subgen. nov. 


Type species (0.d.) Dermomurex (Viator) antonius sp. nov. 


Subgeneric diagnosis: Shell moderate in size; six rounded varices per 
whorl, extending the length of the siphonal canal. The latter elongated, 
completely straight, open by a narrow slit. Moderately heavy spiral 
ornamentation. Suture deeply impressed, giving the whorls an inflated 
appearance. Aperture rounded, with several small lirations on the inner 
side of the lip; inner lip smooth, with a medium to large callused area. 
Exterior of shell covered with a thick intritacalx. Animal unknown; oper- 
culum muricoid with apical nucleus. 


Remarks: This new subgenus is mostly nearly akin to Dermomurex 
(Takia) but differs in having a longer, straight siphonal canal. The spiral 
ornamentation is also much stronger, although it is masked by the heavy 
intritacalx and is best seen only on worn (or fossil) specimens. The spire 
is proportionally shortened in Viator so that the ratio of the distance from 
the posterior edge of the aperture to the apex is approximately one-third 
the total height of the shell, whereas it is almost exactly one-half in Takia. 


Although all species of the genus Dermomurex begin their development 
with six varices per whorl, in the members of Dermomurex s.s. these are 
soon reduced to only three varices per whorl with the alternate varices 
replaced by a peculiar buttress-like structure, which crosses from one 
whorl to the next. From Dermomurex s.s., typified by D. scalaroides 
(Blainville) , Viator is readily distinguished by the retention of the original 
six varices, by the heavier spiral ornamentation, and by the greatly extended 
siphonal canal. All species of Dermomurex s.s. have a very short canal 
and a greatly extended spire so that the shell has a biconic outline. In 
summary, the ancestral Takia is the median shell form; in Viator the trend 
is toward shortening the spire and lengthening the canal, whereas in Der- 
momurex s.s. just the opposite occurs, with the spire extended and the 
canal shortened. 


In the subgenus Takia the original six varices usually are retained 
throughout the development of the adult shell; however, some specimens 
have been seen in which there is a tendancy to lose varices and this may 
suggest a racial characteristic that is only poorly developed in this group 
but well developed in the typical subgenus. 


Dermomurex (Viator) antonius sp. nov. 
Plate 1, figures 1, 2 


Description: Protoconch relatively large, 14 bulbous whorls, slightly 
papillate; terminating at a pronounced cresentic varix. Six teleoconch 
whorls in adult. Spiral ornamentation normally masked by intritacalx but 
when latter is removed the shell can be seen to be covered by numerous 
spiral cords of three orders of magnitude: moderately heavy cords, about 
six in number on the body whorl plus an additional three or four on the 
siphonal canal; between each pair of major ‹ ords, a slightly smaller spiral 
ridge and alternating with these a tertiary thread, so that the pattern 
formed is a typical muricine one of first order spiral, third order, second, 
third, first, repeated over the entire surface. (See Pl. 1, fig. 1с). On the 
spire three major spiral cords beneath the intritacalx. Axial ornament- 


Dermomurex 


ation of six rounded varices per whorl, which-extend the entire length 
of the anterior canal. Suture greatly impressed, crossed by the varices, 
which abut each previous whorl slightly abaxially to the corresponding 
varix. Aperture oval, with small, raised peristome, about seven indistinct 
denticles within the outer lip; inner lip smooth. Siphonal canal long, 
straight, with previous terminations fused into an almost smooth tube, 
nearly covered over by a thin plate extending from the columellar wall, 
but open by a narrow slit. Color of shell a light brown but normally cov- 
ered by the ivory-colored intritacalx, which is a thick, spongy, deciduous, 
calcareous material that when unworn has the appearance of having a 
series of small perforations arranged in spiral rows over the entire external 
shell surface. When broken away, as it frequently is, the interior of this 
intritacalx can be seen honeycombed with fine tubes, in spiral lines 
circling the shell (see Pl. 1, fig. 2). Animal unknown; operculum muricoid 
with apical nucleus. 


Type locality: Sholl Island, Dampier Archipelago, Western Australia. 


Measurements: 
Total height Width Spire height 
mm. mm. mm. 
Holotype W.A.M. 3646-67 25.7 13.5 10.0 
Paratype W.A.M. 2834-67 15.7 8:8 5.7 


Paratype locality: “2 miles" (ca. 3.2 km) west of Legendre Island, 
Dampier Archipeligo, W. A. Sponge and rubble bottom, “23 fathoms” (ca. 
42 m), coll. June 6, 1960. 


Remarks: This new species somewhat resembles D. (Takia) infrons 
(n.n. pro Murex inermis Sowerby non Philippi) but may be distinguished 
by its longer almost completely straight siphonal canal, its proportionally 
shorter spire, and its stronger ornamentation both spiral and axial. Its 
nearest relative is the Miocene (Balcombian) “ Murex” asteriscus Tate, 
1888 (Trans. R. Soc. S. Aust. 10: 102). This ancestral species, here figured 
on pl. 1, fig. 3, is a less ornamented species, with only major spiral cords, 
all approximately of the same strength with faint threads between, in 
contrast to the varying orders of spirals seen in D. antonius. The aperture 
of D. antonius is also relatively smaller than that of D. asteriscus. 


It gives me great pleasure to name this species in honor of Anthony 
D’Attilio, of the San Diego Natural History Museum, a devoted student 
of the Muricidae. 


REFERENCES 
D'ATTILIO, A. and G. E. RADWIN, 1971. The Intritacalx, an undescribed shell layer in mollusks. 
Veliger, 13 (4): 344-347. 
PHILIPPI, R. A., 1836. Enumeratio molluscorum Siciliae. 1: 1-267. Berlin. 


SOWERBY, G. B., JR., 1841a, Description of some new species of Murex, principally from the 
collection of H. Cuming, Esq., Proc. Zool. Soc. London pt. 8: 137-147. 


1841b. Conchological Illustrations. London, pls. 187-199. 








THREE SPECIES OF AUSTRALIAN MURICIDAE 
(GASTROPODA) WITH ANCESTORS 
IN THE AMERICAN TERTIARY 


EMILY H. VOKES 


Department of Geology 
Tulane University, New Orleans, Louisiana 


> 
Plates 473 


SUMMARY 


In three different genus-groups of Muricidae there is a close relationship 
between fossil species found in the Tertiary of the western Atlantic and 
modern forms living only off Australia. in two cases there are fossil 
Australian intermediate forms but in the third case the two species are 
unique. The species discussed are: 


(1) Dermomurex (Viator) sexangulus, asteriscus, and antonius; 
(2  Murexiella (Subpterynotus) textilis, antecedens, and tatei; and 


(3) Murex (Haustellum) sp., and wilsoni. 


INTRODUCTION 


Continuing work on the western Atlantic species of the gastropod 
family Muricidae has revealed a number of unusual paleogeographic 
problems, including three different genus-groups in which close relation- 
ship occurs between American Tertiary forms and Australian Recent 
species. 


DISCUSSION 


The first example is that of a new Recent species of Australian 
Dermomurex, described in the accompanying paper as D. (Viator) antonius 
(see Pl. 1, fig. 1). This new species has a middle Miocene Australian 
ancestor in the form of “Murex” asteriscus Tate, 1888 (Pl. 1, fig. 3), from 
the Balcombian Muddy Creek Formation of Victoria. However, both these 
Australian species seem to be descended from the early Miocene (Aquit- 
anian) D. (Viator) sexangulus (Dall, 1915) (Pl. 1, fig. 4) from the Atlantic 
Coastal Province of the United States. These three species are the only 
known members of this line, which apparently is derived from the 
Dermomurex (Takia) group still found living on the west coast of Mexico 
and in the Indo-Pacific. 


The Takia line was widespread by the end of the Oligocene with 
species in the New World and in the Old, and it is probable that the Old 
World D. (Takia) cotteavi (Meunier, 1880) gave rise to the middle Miocene 
(Balcombian) D. (Takia) pachystirus (Tate, 1888), found in the Caddell 
Marl Member of the Morgan Limestone, Murray River, South Australia. 
This species in turn seemingly gave rise to the sole remaining Recent Indo- 
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Pacific member of the Takia line, D. (Takia) infrons Vokes [a new name, 
proposed in the accompanying paper, for “ Murex ” inermis Sowerby non 
Philippi]. It is possible that we have a case of parallelism with D. cotteavi 
giving rise to the Viator line in the Australian area, while independently in 
the New World the Oligocene species of Takia give rise to a markedly 
similar progeny in the form of D. sexangulus. Either way we must evoke 
a great deal of “ remarkability " on one hand for the case for parallelism, 
or else for the case for transportation half-way around the world. 


The fact that the United States member of the Viator line is found 
at a most unusual locality in terms of other species occurrences suggests 
that it is less difficult to accept the latter alternative. Silverdale, North 
Carolina, as I have discussed in another paper (Vokes, 1971a: 51) from 
whence comes the specimen of D. sexangulus here figured (Pl. 1, fig. 4), 
from all indications seems to have been in direct connection with a trans- 
Arctic route to the northern Pacific, as well as to Europe. Genera of 
Muricidae that are found at Silverdale in the Miocene are today living 
along the coast of the Pacific from Mexico and California to Japan (e.g., 
Ocenebra, Ceratostoma, Purpurellus) but are no longer in the western 
Atlantic. 


There is a great deal that we do not know about long-distance move- 
ment of tropical shallow-water mollusks. We have no idea of the routes 
of migration nor even of the mechanism, for most stenoglossid gastropods 
do not have any pelagic larval stage (see Radwin and Chamberlin, 1973), 
and those that go through such a stage usually do not stay in this mobile 
state for more than about 10 days. How these animals manage to move 
across deep ocean basins is a mystery. One hesitates to evoke rafting on 
such a grand scale, and yet it seems to be the only logical solution. Either 
egg capsules or pregnant females (that is the only kind of animal that is 
ever rafted, it would seem from the literature) attached to floating drift- 
wood could make the crossing, given a current in the right direction. Cer- 
tainly modern gastropods are traveling on the bottoms of ships and doing 
strange things to distribution patterns. Undoubtedly new discoveries of 
intermediate species both in time and space, will be found in the future 
and perhaps some day we will have a better idea of Miocene migration 
routes from the tropical western Atlantic to southern Australia but as of 
now we must simply note the disjunct occurrences. 


The generic assignment for the fossil species of Viator, both the 
American and the Australian ones, has been a problem to workers. Tate 
originally assigned his “ Murex " asteriscus to the subgenus Rhinocantha 
[= Bolinus] (type species: Murex brandaris Linné). “ Murex” sexangulus 
was referred to Eupleura (type species: Ranella caudata Say), an even less 
likely choice. When I described the species from North Carolina as new, 
not recognizing the previously described M. sexangulus as being the same, 
I referred the form to the subgenus Panamurex (type species: Murex gatu- 
nensis Brown and Pilsbry). It was not until the discovery of a living 
example of the group, the new Australian species described in the com- 





PLATE 2 


1. Murexiella (Subpterynotus) antecedens (Ludbrook, 1958). Tennant’s Bore, Salisbury, South Aust- 
ralia. Holotype, X 2. SAM-Tate Coll. F 15198. 


2. Murexiella (Subpterynotus) tatei (Verco, 1895). Smoky Bay, South Australia, 37 m. Figured 
specimen, X 3. Wright Collection, Sanibel, Florida. M-623. 


3. Murexiella (Subpterynotus) textilis (Gabb, 1873). Unknown locality, Dominican Republic. Holotype, 
X 3. ANSP 3257. 


PLATE 2 
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panion paper, that finally the affiliation with the aspelloids was made 
apparent. Armed with this knowedge a close examination of specimens 
of “ Murex” sexangulus revealed traces of the characteristic intritacalx. 
Comparison of Plate 1, fig. 1, with figs. 2 and 3 gives some indication of 
what the species probably looked like in life. 


A problem in generic assignment is also present in the second set 
of species, the American representative being the unusually beautiful 
Murexiella textilis (Gabb, 1873), type of the subgenus Subpterynotus (see 
Pl. 2, fig. 3). This species first occurs in the late lower Miocene (Burdi- 
galian) Chipola Formation of Florida and continues through the late 
Pliocene Caloosahatchee Formation of the same area. In the Burdigalian 
of Italy there is another nominal species Murexiella granifera (Michelotti, 
1841), well figured by Bellardi (1873, pl. 5, fig. 1), that is so close to the 
American form it may well be the same species. Here at least we have a 
suggestion of a trans-European route. Very probably the line originated 
in the southern European region, as there are several related forms in that 
general area, and migrated east to Australia and west to the Caribbean (it 
occurs from Florida to Venezuela). 


The genus Murexiella is one of the original muricid forms, being 
present in the Eocene of both the Old World and the New. The present 
stock has continued through time with virtually no change and there are 
several living species that differ little from the Eocene ancestors. In the 
Miocene of Europe we see the subsequent development of two divergent 
stocks, one of which gave rise to the modern species assigned to the 
genus Homalocantha (type species: Murex scorpio Linné). There are 
several Mio-Pliocene species in southern Europe that are clearly of this 
latter group. If it were not for the known anatomical differences of the 
living species of Homalocantha it is probable that the fossil forms would 
be placed with typical Murexiella. But the living members of Homalo- 
cantha are a problem in a subfamilial placement. Because of the obvious 
Murexiella ancestry I have placed the genus in the subfamily Muricopsinae 
in spite of the atypical radula, which would indicate placement in the 
Muricinae, and the atypical operculum, which would place the genus in 
the Ocenebrinae. Homalocantha is a genuinely intermediate genus. 


Both Murexiella and Homalocantha are characterized by having usually 
five to seven varices. The members of the second branch, Subpterynotus, 
begin life with numerous varices but on the fifth post-nuclear whorl these 
are reduced to only three per whorl with three large intervarical nodes re- 
placing the missing varices. Because nothing was known of the animal 
Subpterynotus was left with Murexiella, although the similarities to the 
fossil members of Homalocantha are very marked. However, recently a 
living species was recognized when two examples of “ Murex ” tatei Verco, 





PLATE 3 


1. Murex (Haustellum) wilsoni (D'Attilio and Old. 1971). Off Carnarvon, Western Australia, 146 m. 
(dead). Figured specimen, X 14. Vokes Collection. Tulane University. 


2. Murex (Haustellum) sp. Las Calderas, Island of Cubangua, Venezuela. Figured specimen, X 1! 
UCPD 14142. 

Abbreviations for various museums: 

ANSP — Academy of Natural Sciences of Philadelph'a, Pennsylvania. 

SAM — South Australian Museum, Adelaide, South Australia. 

UCPD — University of California, Museum of Paleontology, Berkeley, Cal'fornia. 

USNM — United States National Museum, Washington, D.C. 

WAM — Western Australian Museum, Perth, Western Australia. 


PLATE 3 
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1895, were dredged off Smoky Bay, South Australia, by Mr and Mrs. D. C. 
Pearsons. On the basis of the rather poor original illustration I had 
assumed “ Murex ” tatei was a Murexiella s.s. but when I saw the good 
specimens, one of which is figured here (Pl. 2, fig. 2), the Subpterynotus 
affinities were too obvious to ignore, in spite of the fact that M. tatei has 
more than three varices. This same conclusion had been reached indepen- 
dently at approximately the same time, by Ponder (1972: 230). 


Murexiella tatei has a normal muricine operculum, suggesting that 
the designation of Murexiella subgenus Subpterynotus is valid, rather than 
a possible Homalocantha subgenus Subterynotus. The reasons for placing 
tatei with Subpterynotus rather than with Murexiella s.s. is the nature of 
the ornamentation. Murexiella s.s., and the same is true for Homalocantha, 
always has distinct “digitations " on the varices, with a fine webbing 
connecting them. Subpterynotus does not have the digitations but has 
a flanged varix with the tips of the grooves on the varical faces not notice- 
ably longer than the webbing. In the members of Homalocantha, in addit- 
ion to these digitations, there is often a peculiar “pad ” or flattened spot 
in the anal region, which is well developed in H. secunda (Lamarck), the 
true Australian representative of Homalocantha. 


It should be noted in passing that Ponder (loc. cit.. p. 231) has made 
Murexiella a subgenus of Favartia Jousseaume, 1880. On the surface there 
is no objection to this assignment for the two forms certainly intergrade 
into one another. However, this results in the necessary designation of 
Favartia subgenus Subpterynotus. All generic placements are subjective 
but to me the latter is untenable. This is a recurring problem in taxomy, 
the Law of Priority as applied to generic and subgeneric rankings. If it 
were possible to designate the oldest geologic form or the central morpho- 
logic type as the genus regardless of nomenclatorial priority then these 
taxa could be given the more acceptable assignment of Murexiella (Fav- 
artia) and Murexiella (Subpterynotus). Unfortunately this is not the case, 
so I prefer to see the two recognized as separate genera. 


In addition to the American-Italian Miocene ancestor and the Recent 
Australian descendant there is another species that clearly is of this group, 
as was also noted by Ponder (loc. cit., p. 230), and that is the Pliocene 
Australian “ Homalocantha " antecedens Ludbrook, 1958 (Trans. R. Soc. 
S. Aust., 81: 58). This latter species, the holotype of which is figured 
here (Pl. 2, fig. 1), differs from its modern counterpart chiefly in size, M. 
(Subpterynotus) antecedens is some 40 mm in height but M. (S.) tatei is 
only about 25 mm. M. (S.) texilis is also a larger species with Pliocene 
American individuals attaining an average size of 50 mm. 


In addition to Murexiella tatei there is a second living species of 
Subpterynotus. This is M. (S.) exquisita (Sowerby, 1904) described with- 
out locality and not recognized since. This latter species, although 
obviously belonging to Subpterynotus, is not extremely close to the species 
under discussion here, but seems to be a separate line of descent from the 
French Burdigalian species M. (S.) subgranifera (Cossmann and Peyrot, 
1923). Both of these latter species are characterized by a marked shoulder 
angulation, which together with the reduced flange on the siphonal canal 
gives the shell a distinctly triangular aspect. 


The third instance is the strangest perhaps, as there are no other 
Species that even bear a remote resemblance to either of this pair. If the 
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remarkable similarity between them is due solely to convergence it is 
an incredible happenchance. The American member of the pair has not 
been named as it is represented by a single shell in the collections of the 
Museum of Paleontology of the University of California, Berkeley. In this 
specimen the varices are deeply excavated abaperturally and the suture is 
marked by a strange deep channel otherwise seen in only one other muricine 
species. That is the Australian Murex (Haustellum) wilsoni (D'Attilio and 
Old, 1971). Comparison of the specimens of M. wilsoni and M. sp. (Pl. 3, 
figs. 1 & 2) clearly shows the several points of similarity between the two 
forms. M. wilsoni has other more distant relatives in the few species of 
Haustellum found in the Indo-Pacific area, especially in the Australian 
M. (Haustellum) tweedianus Macpherson, 1962. Only one species of 
Haustellum shows a tendency towards the sutural channel seen in these 
two strange forms and that is the Japanese M. longicaudus Baker (M. 
kurodai Shikama, 1964, is the same species), a form otherwise very much 
like M. haustellum Linné, type of the subgenus. 


The generic distinctiveness of Haustellum has been based upon the 
constricted anal notch and the atypical operculum with its central nucleus. 
However, except in the type species and those very close to it (M. longi- 
caudus and M. fallax) the anal notch is greatly reduced and the peculiar 
operculum is also found only in these species. The other Australian 
Haustellum, M. tweedianus shows a slight anal notch but has a normal 
muricine operculum. Inasmuch as the operculum with a central nucleus 
also occurs sporadically in other muricine species (e.g. Murex pecten 
Lightfoot), it probably is not a strict subgeneric character. The nature 
of the operculum in M. wilsoni, unfortunately, is not known. 


Does the failure of these so-called generic criteria to hold up, therefore, 
mean that Haustellum should be abandoned? I do not think so. There is 
a distinct morphotype for which this name is useful, and this is the almost 
totally spineless form of three-varixed Murex. D'Attilio and Old (1971: 
317) suggested the use of Tubicauda Jousseaume, 1880, for these “atypical” 
species of Haustellum, including M. tweedianus, but the type species 
of that taxon, M. brevispina Lamarck, 1822, has very definite, although 
short, spines and cannot logically be segregated from Murex s.s. When 
one examines any group of species there are certain ones that can be 
unquestioningly assigned to the subgenus; in this category we would include 
M. wilsoni and M. tweedianus (in addition to the obvious Haustellum haus- 
tellum-like forms). There will also be intermediate species that could be 
placed with equal facility in either of two (or sometimes more) subgenera; 
this would include M. multiplicatus Sowerby, 1895, and M. hirasei Dautzen- 
berg in Hirase, 1915. These latter species have been included in Haustellum 
by me in previous works (1964; 1971b) but they could just as well be 
placed in Murex s.s. This is a basic flaw in trying to divide a natural 
continuum of species into distinct “ quanta.” 


The geologic history of Haustellum is almost totally unknown. It 
seems to have always been an Indo-Pacific group. There is nothing in the 
New World either in the fossil record or in the Recent fauna that bears 
any resemblance to the line. M. wilsoni can be derived from the typical 
Haustellum with no difficulty, and so it seems inescapable that in this 
case the origins of the American species lie in the southern Pacific area. 
How one single specimen found its way to the Island of Cubagua, Venezuela, 
to be deposited in the Pliocene Cumaná Formation, without leaving any 
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trace of its passage is another mystery. There is no question about the 
authenticity of the Cubagua specimen, as the characteristic yellow color 
marks its point of origin. A search for other specimens in the collections 
of the various Venezuelan institutions was conducted by Mr. J. Gibson- 
Smith, of Caracas, and he reported no success. 


It is unfortunate that the sole specimen of the American species is 
badly worn and the early whorls are missing. If it should prove to have 
the unusual mammilated protoconch of the Australian species M. wisoni, 
then any possible chance of convergence certainly would be ruled out. 


Thus we see three completely different genus-groups, each of which 
shows almost undeniable evidence of some sort of inter-continental mig- 
ration that cannot be explained in the light of our present knowledge. 
There are undoubtedly many other instances just as striking, these are 
the ones which have come to my attention. It is hoped that time will bring 
additional information and the discovery of new fossil species may point 
the way to a better understanding of the routes and mechanisms of these 
migrations. But at the present time all that can be done is to call attention 
to the problem. 
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THE GENUS HAUSTATOR, SUBGENUS KUROSIOIA 
IN AUSTRALIAN WATERS 
(TURRITELLIDAE: MOLLUSCA) 


T. A. GARRARD 
Associate, The Australian Museum, Sydney 


SUMMARY 


Two species were included in Haustator (Kurosioia) in the revision 
of the Australian species of Turritellidae (Garrard, 1972). Further notes 
are now made on the protoconch of one species, and a further new 
species described and named. 


SYSTEMATIC SECTION 
Subfamily TURRITELLINAE Woodward, 1851 
Genus HAUSTATOR Montfort, 1810 


Haustator Montfort, 1810, Conchyliologie Systematique, 2:183. Type species by subsequent designation 
Turritella imbricataria Lamarck, (Guilleaume, 1925, Bull. Soc. Geol. France, (4), 24-29). 


Subgenus KUROSIOIA Ida, 1952 


Kurosioia Ida, 1951, Geological Survey of Japan, Report 150:43. Type species by original designation 
Turritella Rurosio Ida. 


Subgeneric characteristics: Small to medium, thin, light in weight, 
whorls flatly convex, strongly centrally keeled in early whorls but dim- 
inishing with age, spire straight sided. Aperture sub-circular or sub- 
rhomboid. Base flatly convex or flatly concave. Protoconch three to 
five minute depressed convex whorls, nucleus flatly rounded. Labial sinus 
slightly prosocline, deep and moderately broad. Spirals which follow after 
initial keel are usually weak, some nodulose. 


Remarks: The two species included in this subgenus previously were 
Haustator (Kurosioia) cingulifer Sowerby, 1825, and H. (K.) leeuwinensis 
Garrard, 1972. Fourteen very immature specimens of the latter species 
have since become available for study, four having complete protoconchs, 
and opportunity is taken to describe these. 


Haustator (Kurosioia) leeuwinensis Garrard, 1972 
Text figure 1 


Protoconch consists of 5 flatly compressed convex whorls, smooth, 
shining translucent white, nucleus regular and flatly rounded, not sub- 
merged, sutures deeply impressed; last whorl terminates with or without 
a strong growth line conforming to shape of outer-lip, followed by com- 
mencement of one sharp ridge or keel on first main whorl immediately 
below centre; keel appears on first two to five main whorls, usually only 
two, before becoming flattened and remaining only as a faint striation. 
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TEXT FIGS. 1-3. 


1. Haustator (Kurosioia) leeuwinensis Garrard. Protoconch. 
2. Н. (K.) gilletti sp. nov. (Aust. Mus. C. 91263) . x 5.6. 
3. H. (K.) gilletti sp. nov. Protoconch. 


Material. Fourteen very immature specimens ex. J. Voorwinde collect- 
ion, in 93 m off North-West Cape, Western Australia (1139 47' E., 212 
45' S.), Australian Museum, Sydney, Reg'd. No. C. 91262. 


Haustator (Kurosioia) gilletti sp. nov. 
Text figures 2-3 


Description: Shell small, strongly centrally ridged, spire straight-sided, 
aperture sub-rhomboid, opaque or translucent white. Protoconch at least 
three flatly compressed minute convex whorls, translucent white 
and shining, nucleus unknown. Teleoconch at least nine whorls, 
first smooth and convex, following 5 or 6 strongly unicarinate, 
remainder flatly convex, spire straight-sided. Sutures oblique and cleanly 
incised. Sculpture of one strong sharp ridge or carina from second main 
whorl onwards, fading on eighth whorl; carina is situated a little below 
centre and crossed by multiple microscopic growth lines, conforming to 
shape of outer lip. Aperture sub-rhomboid, columella almost straight and 
perpendicular; outer-lip thin and sharp with typical deep central sinus; base 
flatly concave, crossed by numerous misroscopic and very oblique growth 
lines. Colour opaque or translucent white, some specimens with minute 
sub-sutural brown spots. Operculum not available. 


Type locality. 3 km N.E. of W. side of Gillett Cay, Swain Reefs, 
southern Barrier Reef, Queensland (152° 25’ E. 21° 43’ S.), 63-73 m. 
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Dimensions. Holotype, length 11.1 mm., breadth 3.5 mm., 8 main 
whorls. Largest paratype, length 14.3 mm., breadth 5 mm., 9 main whorls. 


Location of type. Australian Museum, Sydney, Reg'd. No. C. 91263. 
Collected Australian Museum party, 17-19 October 1962. 


Distribution. Type locality only. 


Material. Holotype, and 39 paratypes (Aust. Mus. Reg'd. No. C. 91264), 
all from type locality. 


Discussion. Immature specimens of Gazameda declivis (A. Adams and 
Reeve) (= Turritella captiva Hedley olim.) could be confused with this 
new species, and are found in quantity in the same area. Both have the med- 
ian keel in the early whorls and fine sub-sutural brown spots, however the 
keel in this new species is decidedly sharper and more prominent; the 
minute whorls of the protoconch, even if only one remains, contrast 
sharply with the two broad rapidly expanding whorls of the protoconch 
in Gazameda declivis. 


REFERENCE 


GARRARD, T. A., 1972. A Revision of Australian Recent and Tertiary Turritellidae (Gastropoda: 
Mollusca). J. Malac. Soc. Aust., 2 (3): 267-338, pls. 26-30. 





REDISCOVERY OF CLAVAGELLA (BRYOPA) LATA 
(CLAVAGELLIDAE, BIVALVIA) FROM THE 
GULF OF MANNAR, SOUTHEAST COAST OF INDIA 


K. K. APPUKUTTAN 


Regional Centre of Central Marine Fisheries Research Institute, 
Mandapam Camp, India 


Plate 4 


SUMMARY 


The rediscovery of Clavagella (Bryopa) lata frcm Gulf of Mannar, 
southeast coast of India and its anatomical features аге discussed and 
described. The present report of this species from Gulf of Mannar 
establishes a prec se locality for the first time. This species is regarded 
as a true borer buried in massive scleractenian corals. Distinctive char- 
acters placing C. lata in the subgenus Bryopa are discussed in detail. 


INTRODUCTION 


Clavagellids, popularly called water-pot shells or pepper-pot shells, 
are highly modified sessile or burrowing bivalves usually found in muddy 
or coral reef habitat. The structure of the shell shows considerable var- 
iation due to the secretion of a calareous siphonal tube, causing much 
taxonomic confusion in this group. Some of the earlier studies on this 
group are those of Owen (1835), Gray (1858) and Purchon (1956, 
1960). Smith (1962a) in his account on the historical zoogeography of 
the clavagellids states that about 100 species have been described in three 
genera, Clavagella, Humphreyia and Brechites. Recent works by Smith 
(1962), Soliman (1971) and Smith (1972) have thrown some light on 
their distribution and anatomy. 


The only species of clavagellid previously recorded from the territorial 
waters of the Indian subcontinent is Brechites dichotomus (Chenu), being 
reported from South India as a common species (Hornell 1921), Madras 
Beach (Gravely 1941) and from Pamban, Krusadai Island (Satyamurti 
1956). The present collection of Clavagella (Bryopa) lata from coral reefs 
around Manapam, Gulf of Mannar is of considerable importance since this 
is the first record of this species from Indian coasts and it fixes an accurate 
locality for the species as the original locality (Broderip 1834) was “Pacific 
(Cuming collection) .” 


The author is grateful to Dr R. V. Nair, Deputy Director, Regional 
Centre of Central Marine Fisheries Research Institute, Mandapam Camp, 
for encouragements in the preparation of this paper and for taking the 
photographs. The author would like to express his thanks to Dr Brian J. 
Smith, National Museum of Victoria, Australia, for providing a photograph 
and references to type material and for comments on the manuscript. 
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SYSTEMATIC SECTION 
Class Pelecypoda 
Order Eulamellibranchia 
Family Clavagellidae 
Genus Clavagella Lamarck, 1818 


One valve fused with the tube, the other remaining free inside the 
anterior cavity. Both adductor muscles persist in the adult. 


Subgenus Bryopa Gray, 1847 


Anterior end of the shell smooth, left valve embedded in rock or 
hard substratum, short tubules around the valve, siphonal tube opening 
in the shape of figure of *8” in cross section, plaited ruffle present in the 
tube. 


Clavagella (Bryopa) lata Broderip, 1834 
Plate 4. Text figure 1 


Clavagella lata Broderip, 1834: 116; Broderip, 1835: 265. 
Clavagella (Bryopa) lata. Smith, 1962: 171 (revision). 


Diagnosis: The distinctive characters are those of the subgenus 
Bryopa. 


Description: Left valve permanently cemented to the wall of the 
burrow (Plate 4, A), which continues as the calcareous tube of the animal. 
Free right valve is larger than the left (Plate 4, B), and varied from 10-18 
mm in length and 8.5-16.6 mm in depth. Externally the shell is light yellow 
with concentric striations representing growth rings (Plate 4, C). There 
are no hinge teeth on either valve but a prominent ligament is present. 
Internally the shell is pearly in appearance, and both adductor impressions 
are prominent in the shells. There is a raised ridge in the area of insertion 
of the posterior adductor muscle in the free valve. The postero-dorsal 
angle of the free valve forms a distinct wing, which is a distinguish- 
ing feature of all the specimens examined. The shape of thc shell varied 
from rounded to rectangular in outline. The calcareous siphonal tube is 
short with longitudinal grooves laterally giving the shape of figure ‘8’ 
in cross section. Traces of plaited ruffles are present along the tube. The 
tube protrudes out beyond the surface of the coral into which animal has 
bored. 


The body is enclosed in a thin sheath of brown mantle with a pallial 
opening in the ventral side (Plate 4, Fig. 1). Mantle edges are thick with 
longitudinal musculature forming accessary adductor muscle. Both adduc- 
tors persist in the adult as well developed structures, the posterior adduc- 
tor being exactly double the size of anterior adductor muscle. There is 
no pedal retractor muscle as the foot is nonfunctional and vestigial. The 
visceral cavity is filled with the visceropedal mass which is flattened 
anteriorly and is separated into gut and glandular part. The foot is finger- 
shaped, pointed, laterally compressed and is situated at the anterior part 
of the visceral mass as a small protruberance. The mouth is bordered by 
paired labial palps in between anterior adductor muscle and the visceral 


PLATE 4. Clavagella (Bryopa) 


B. Free right valve, internal 
D. Body of the animal. 


view. 


lata 
[es 


PLATE 4 





(x 4). A. Left valve attached to coral, internal view. 
Right valve showing concentric ring and calcareous tube, 
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mass. The gills originate from the dorso-lateral region of the visceral mass 
and near the beginning of the siphon, ventral to the posterior adductor 
muscle and do not extend into the siphon. The posterior part of the 
visceral mass contains the gonad, immediately above the posterior adductor. 
The intestine is very little coiled, the rectum being situated in the postero- 
dorsal part of the visceral mass. The siphons are fused into a muscular 
contractile tube, which, when contracted, is black in colour with con- 
centric rings. In life the siphons protrude out of the calcareous tube the 
two canals opening through a single orifice surrounded by a number of 
minute finger-like fleshy tentacles. Internally the siphon is divided by a 
median, longitudinal septum to form inhalent and exhalent canals, the 
insertion of the septum forming lateral grooves along the external wall 
of the siphon. 


Material: Five specimens were collected from Manauli Island (9° 13/5” 
N, 79° 8'7° E) in Gulf of Mannar. They were seen buried in massive sclerac- 
tenian corals, Porites and Goniastraea, along with other common boring 
bivalves such as lithophags, gastrochaenids and pholadids. C. lata makes 
only shallow burrows compared with other powerful borers like lithophags 
and gastrochaenids. Two of the specimens collected were damaged when 
taken out of the burrow and all of them were preserved in 5% formalde- 
hyde solution for subsequent examinations. The specimens have been 
deposited in the Reference Collection Museum of Central Marine Fisheries 
Research Institute at Mandapam Camp (Reg. No. CMFRI-M.335). 


Boring habit: Clavagellids are generally described not as true borers 
but as sedentary forms or animals embedded in holes or other substratum. 
Broderip (1835) described Clavagella lata as a true borer which burrows 
by chemical secretion. Soliman (1971) explains in detail the method of 
boring of Clavagella sp. and describes it as a mechanical borer. The rough 
abrasive outer surface of the right shell valve, the corresponding ridges 
and grooves in the innerside of the burrow, the calcareous accumulation 
in the latter, the eroded peristracum are some of the evidences for mech- 
anical mode of burrowing in Clavagella sp. (Soliman, 1971). Yonge (1951) 
while describing the adaptions for rock boring in Platyodon cancellatus 
states that the protection of the siphonal process by a layer of periostracum 
is a prerequisite to the assumption of deep burrowing (or boring) mode 
of life. In the present species, the presence of a tough periostracum in 
the siphon along with the absence of hinge teeth, eroded right valve, a 
prominent ligament, and burrows without any calcareous lining are some 
of the strong evidences to treat this as a true mechanical borer. 


Remarks: The subgenus Bryopa is easily distinguished from other 
subgenera of the genus Clavagella by the presence of periodical expansion 
of the calcareous siphonal tube while subgenera Dacosta and Clavagella s.s. 
are characterised by a simple siphonal tube and the tube in cross section 
being either circular or multiangular in outline. In Bryopa and Dacosta the 
anterior end of the tube is smooth and rounded with small, very short 
tubules through the tube around the valve and in Clavagella s.s. there are 
spine-like tubules on the anterior portion of the tube.  Anatomically 
Bryopa differs from Dacosta by the non extension of gills to the siphon. 
Clavagella lata is placed in the subgenus Bryopa because of the precence 
of traces of plaited ruffle at the siphonal end of the tube and a postero- 
dorsal wing in the free valve. The siphonal tube in cross section gives the 
shape of figure “8 ’ in this species. 
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Text Fig. 1. Diagram of interior of Clavagella (Bryopa) lata. 
AA — anterior adductor, AP — anal papilla, EX — exhalant siphon, F — foot, G — gut, GL — gills, 
GN — gonad, H — heart, IN — inhalant siphon, K — kidney, LP — labial palp, M — mouth, 
PA — posterior adductor, S ‘— siphon. 


The present material closely resembles the type of specimen of C. lata 
deposited at British Museum in shape and in the presence of strong adductor 
impressions in the fixed valve but differs in the presence of a postero-dorsal 
wing in the free valve and plaited ruffle in siphonal tube. Both are buried 
in hard substratum and interally the shell is pearly in appearance. The 
present specimen is easily separated from Clavagella sp. from the Red Sea 
(Soliman, 1971) by the presence of a wing in the free valve and the cal- 
careous siphonal tube protruding out beyond the surface of the substratum. 


Smith (1962) mentions that the earliest record of Bryopa is from 
strata of late Oligocene (Aquitanian) age in France and there are several 
extant forms in the Mediterranean and a few in Indo-Pacific. Originally 
described as Clavagella lata by Broderip (1834), the type locality is given 
as “Pacific (Cuming Collection)”. The present report of this species from 
Manauli Island, Gulf of Mannar, southeast coast of India establishes a 
precise locality for the first time. The record of C. (B.) lata from Indian 
waters extends its distribution from Pacific to Indian Ocean and a thorough 
search in other parts of both oceans may bridge the gap in distribution. 


S 
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A REVIEW OF THE AUSTRALIAN SPECIES ASSIGNED 
TO RISSOPSIS GARRETT WITH A DESCRIPTION OF A 
NEW SPECIES OF RISSOPSETIA (MOLLUSCA: 
GASTROPODA). 


W. F. PONDER 
Australian Museum, Sydney 


Plate 5 


SUMMARY 


The species referred to Rissopsis in Australia are reviewed and 
reassigned to Epigrus (R. columnaria May) (Rissoidae), Herviera (R. buli- 
minoides Tate апа May), Eusetia (Austrorissopsis) (R. consobrina Tate 
and May, = К. brevis May) and Rissopsetia (R. maccoyi (T. Woods)) 
(Pyramidellidae). ^ A new spec'es of Rissopsetia (R. altispira) from 
north Western Australia is described, Rissopsetia maoria Dell is recorded 
from Bass Strait and Epigrus gracilis Oliver is included in Rissopsetia. 


INTRODUCTION 


Rissopsis Garrett is one of several genera that have been used as a 
“dumping ground ” for small, rather featureless, “ rissoaform " gastropods, 
partly because the original description of the genus and the type species 
was brief and the only illustration poor. An assessment of the genus 
Rissopsis and of the Australian species assigned to it, is the purpose of this 
review, which is undertaken as part of a study of the Australian Rissoacea. 
Although some of the results are not entirely conclusive, because only the 
shells are available for study, assessment of taxonomic position based 
on shell-characters is considered to be sufficiently valid to reassign the 
Species involved to 3 genera in 2 families. 


TAXONOMY 


The genus Rissopsis was introduced by Garrett (1873: 228) for a new 
species К. typica from “ Viti and Samoa Isles". Since then Rissopsis has 
been used for a heterogeneous assemblage of tall, smooth, white shells 
without any particularly distinctive apertural or sculptural features. Gar- 
rett apparently intended his genus to be included in the Pyramidellidae 
as he introduced it next to species of that family and not near his new 
rissoid species. Later authors have followed Tryon (1887) in including 
Rissopsis in the Rissoidae. Tryon (1887: 359) used Rissopsis as a subgenus 
of Rissoia Fréminville, 1814 (— Rissoa) and included only the type species, 
whereas Cossmann (1921: 46) made Rissopsis a subgenus of Ceratia H. & 
A. Adams, 1854, and included two Eocene species from the Paris Basin. 


Thiele (1929: 161) used Rissopsis as a doubtful “ section” of Cingula 
Fleming, 1828 in the Rissoidae, and Wenz (1939: 611) used it as a question- 
able subgenus of Cingula. Coan (1964) in his list of genera of the Rissoi- 
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dae, listed Rissopsis and Eusetia Cotton, 1944 (see below) as “ groups of 
uncertain position and rank ” within his new subfamily Cingulinae. Ponder 
(1965, 1967) gave Rissopsis generic standing in the Rissoinae and (1967) 
tentatively listed Antinodulus Cossmann and Peyrot, 1919, Peringiella 
Monterosato, 1878 and Pisinna Monterosato, 1878 as subgenera, a Course 
now known to be erroneous as these three groups probably require generic 
recognition and none have any close relationship with Rissopsis. 


Several Recent Australian species have been included in Rissopsis, 
These include 5 species described from Tasmania: — 


Rissopsis brevis May, 1919 

Rissopsis buliminoides Tate and May, 1900 
Aclis columnaria May, 1910 

Rissopsis consobrina Tate and May, 1900 
Rissoa (Ceratia) maccoyi T. Woods, 1876 


Three N.S.W. species were placed in Rissopsis by  Laseron 
(1950). Of these R. puniceus Laseron, 1950 was transferred to Heteror- 
issoa Iredale, 1912 by Iredale and McMichael (1962). Laseron (1950) 
also recorded from N.S.W. R. brevis and, doubtfully, R. maccoyi. 


Heterorissoa is now regarded as a subgenus of Rissoella M. E. Gray, 
1850 (Ponder, 1966), in the family Rissoellidae. R. punicea is certainly 
a Rissoella but investigation of the animal is required to ascertain the 
correct subgenus. This species will not be dealt with further herein. 


Powell (1930) described the Recent Rissopsis expansa from New 
Zealand, and three New Zealand fossil species R. nukumaruensis Laws, 1940, 
R. castlecliffensis Finlay, 1930 and R. fricta Finlay, 1930, have also been 
described. Cotton (1944) erected the genus Eusetia for R. expansa in 
which he included all of the Australian species known as Rissopsis at the 
time. Dell (1956) included R. nukumaruensis and R. maccoyi in his new 
genus Rissopsetia (type species R. maoria Dell, 1956). Powell (1930), 
Cotton (1944) and Dell (1956) have indicated that the species assigned 
to Eusetia and Rissopsetia have heterostrophic protoconchs but retained 
these genera in the Rissoidae. Ponder (1967) has shown that the position 
of the eyes in relation to the cephalic tentacles, the lack of a radula and 
the heterostrophic protoconch of the type species of both Eusetia and 
Rissopsetia suggests placement of these genera in the Pyramidellidae. 


Ponder (1965) erected Austrorissopsis to cover the Australian species 
included in Eusetia by Cotton (1944) and into which Grant-Mackie and 
Chapman-Smith (1971) placed the New Zealand fossil species castlecliff- 
ensis and fricta as well as a new species ponderi. It is not proposed to 
deal with the New Zealand fossil species placed in Austrorissopsis further, 
as these have not been examined. 


Cotton (1944) remarks that the type of Rissopsis, R. typica, is a 
“most peculiar species from Viti and Samoa Islands, which is a long 
exsert shell with constricted and abnormally narrow whorls with a tendency 
to oblique, twisted plications more or less obsolete ". This description 
is based on Garrett's poor figure which, as an examination of the type has 
shown, has misled previous workers in assessing the relationships of this 
species. 


PLATE 5 





PLATE 5. 


2-4. Rissopsetia altispira n. sp. Holotype. 2. Whole shell x 61. 3. Protoconch, х 308. 4. 
Sculpture on penultimate whorl, x 617. 


1. Rissopsetia maccoyi (Т. Woods). Tasmania (Australian Museum С. 10631), Protoconch, x 82. 
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In the following taxonomic section the Australian species mentioned 
above (with the exception of Rissoella punicea) are re-assessed and included 
in two families, the Rissoidae and the Pyramidellidae. 


FAMILY RISSOIDAE 
Rissopsis Garrett, 1873 


Type species: Rissopsis typica Garrett, 1873. Monotypy. 


Diagnosis: Shell very tall and narrow, rather large for family (about 
10 mm in length), translucent, with tiny, tightly coiled planorbid proto- 
conch of about 1} whorls. Whorls of teleoconch long, flat. Aperture with 
complete peristome, an oblique, straight, smooth columella and rather 
wide, well developed, smooth inner lip; outer lip extended, thin. 


The only known species is R. typica Garrett from “ Viti " (Fiji) and 
Samoa Islands, Pacific Ocean. This genus is tentatively placed in the 
Rissoidae on the basis of its aperture and protoconch Characters. The 
protoconch is broken in the lectotype and in the paralectotype examined 
the protoconch is worn and the apex missing. The only other specimens 
available were an unlocalised specimen in the South Australian Museum 
(which has part of the protoconch remaining) and a specimen from 
Kwajakin, Marshall Islands, in the University of Hawaii which had a com- 
plete protoconch. The tall translucent teleoconch suggests the Eulimidae 
but the protoconch and aperture are not typical of that family. Until the 
animal of this species can be examined the familial placement must remain 
in doubt. 


The type material of Rissopsis typica consists of two syntypes held 
by The Academy of Natural Sciences of Philadelphia (reg. no. 19075), one 
9.94 mm in length, the other 7.50 in length. It is the former which agrees 
with Garrett's dimensions (10mm) and it is here chosen as the lectotype 
(text fig. 1). 


Epigrus Hedley, 1903 


Type species: Rissoa ischna Tate, 1899, — Rissoina cylindracea T. Woods, 1878. Original designation. 


Diagnosis: Shell solid, smooth, with tall spire, lightly convex whorls 





TEXT FIGURES 1-15. 

l. Rissopsis typica Garrett. Lectotype (Academy of Natural Sciences, Philadelphia, No. 19075) . 
Height 9.94 mm, diameter 2.45 mm. 

2-3. Epigrus (?) columnaria (May). 2. Holotype (Tasmanian Museum, No. 7736/E455): height of 
fragmentary shell 4.00 mm, diameter 1.90 mm. 3. Paratype (Tasmanian Museum, No. 18391/ 
E2856). Height 4.30 mm, diameter 1.82 mm. 

4-6. Eusetia (Eusetia) expansa (Powell). 4. Holotype. (Powell Collection, Auckland Institute 
& Museum, No. 4851) height 1.45 mm, diameter 0.7 mm. 5. Protoconch. 6. Aperture. 

7-10.  Eusetia (Austrorissopsis) consobrina (Tate & May). 7. Holotype (Tasmanian Museum, No. 
7799/E456); height 3.52 mm, diameter 1.18 mm. 8. Aperture (specimen from Frederick Henry 
Bay, Tasmania. Australian Museum, C. 10807). 9. Protoconch (specimen from same lot as 
fig. 8.. 10. Holotype of Rissopsis brevis May (Tasmanian Museum, No. 7794/E453) ; height 
2.00 mm, diameter 0.80 mm. 

11. Herviera buliminoides (Tate £ May). Holotype (Tasmanian Museum, No. 7795/E454); height 
4.25 mm, diameter 1.45 mm. 

12-13.  Rissopsetia maoria Dell. 12. Holotype (National Museum, New Zealand, M. 8204); height 
1.5 mm, diameter 0.64 mm. 13. 750 m, Bass Strait (Australian Museum C. 92156); height 
1.65 mm, diameter 0.76 mm. 


14. Rissopsetia maccoyi (T. Woods). Derwent Estuary, Tasmania (Australian Museum, C. 92158); 
height 2.26 mm, diameter 1.02 mm. 
15. Rissopsetia gracilis (Oliver).  Topotype (Australian Museum, C. 92168); height 1.80 mm, 


diameter 0.56 mm. 


issopsis 
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and oblique D-shaped aperture. Protoconch large, of few whorls, dome- 
shaped and smooth. 


Epigrus (?) columnaria (May) 
Text figures 2-3. 


Aclis columnaria May, 1910: 397, pl. 14, fig. 27. 
Eusetia columnaria. Cotton, 1944: 307. 


Aclis columnaria May probably requires a new genus but can be 
tentatively placed in Epigrus pending a more detailed revision of that 
genus. No information is available on the animal of any species of Epigrus 
to date and no “ live collected ” material of columnaria is available to the 
writer. This species differs from E. cylindracea in having a broader aper- 
ture and in lacking the oblique, straight columella. 


The holotype (text fig. 2) is badly damaged so that, in addition, a 
paratype is figured for comparison (text fig. 3). 


E. columnaria is known from the type locality, 183 m off Cape 
Pillar on the east coast of Tasmania and 73 m off Thouin Bay, Tas- 
mania (May Collection, Tasmanian Museum, no. 18391/E2856). Cotton 
(1944) has recorded this species from Wilson's Promontory, Victoria and 
although I have not seen his material, his identification seems unlikely. 


Family Pyramidellidae 
Eusetia Cotton, 1944 


Type species: Rigsopsis expansa Powell, 1930. Original designation. 


Diagnosis: Shell with moderately tall to tall spire, smooth, of small 
size (less than 4 mm in length), with immersed, heterostrophic protoconch 
Whorls weakly to moderately convex; aperture with smooth, slightly 
sinuous columella which is free from base and merged into the rounded 
basallip. Inner lip a weakly defined callus across parietal area. 


Subgenus Eusetia s.s. 


Diagnosis: Shell with moderately tall spire, minute, with glossy surface, 
translucent, aperture expanded. Outer lip projecting slightly forwards 
(ie. ventrally) anteriorly, and swings dorsally where it meets the suture 
without a sinuation (see fig. 6). 


E. expansa (text figs 4-6) is the only species which can be assigned 
to this subgenus with certainty. It was described from 11-18 m, off 
Mangonui Heads, North Island, New Zealand. 


Subgenus Austrorissopsis Ponder, 1965. 


Type species: Rissopsis brevis May, 1919 (— Rissopsis consobrina Tate and May, 1900). Original 
designation. 

Differs from Eusetia s.s. in having a taller spire, less expanded aper- 
ture and dull surface texture, The outer lip differs in having a sinuate 
outline with the posterior margin flexed forwards (i.e. ventrally) so that 
a shallow sinus is formed (text fig. 8). The protoconch in E. (Austroris- 
sopsis) consobrina is more loosely coiled than that of Eusetia (Eusetia) 
expansa (c.f. text figs 5 and 9). 
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The shell characters may only be superficially similar in Eusetia and 
Austrorissopsis but until further information is forthcoming regarding the 


animals of the two type species they can be regarded as being subgenerically 
distinct. 


The type species is the only one that can be assigned here with 
certainty. 


Eusetia (Austrorissopsis) consobrina (Tate & May) 
Text figures 7-10. 


Rissopsis consobrina Tate and May, 1900: 101; Tate and May, 1901: 394, pl. 27, fig. 94. 
Rissopsis brevis May, 1919: 63, pl. 16, fig. 19. 

Eusetia consobrina. Cotton, 1944: 306. 

Eusetia brevis. Cotton, 1944: 307. 


R. brevis May (fig. 10) is the juvenile of R. consobrina as shown from 
the examination of the type specimen. 


Eusetia (Austrorissopsis) consobrina was described from Frederick 
Henry Bay, Tasmania and several lots exist in Australian museums from 
this locality. R. brevis was described from 73 m off Thouin Bay. 
One juvenile specimen in the Australian Museum (С. 92155) from Pirates 
Bay, Eaglehawk Neck, south east Tasmania was collected from brown 
algae near low tide on rocks by the writer (31 March 1970). 


Laseron (1950: 283) recorded Rissopsis brevis from Sydney but his 
specimens prove to be juvenile Herviera leopardis (Laseron) as noted 
below. Gatliff and Gabriel (1909) record consobrina from Point Nepean, 
Victoria (National Museum of Victoria, F. 26791) and these authors (1922) 
also record brevis from “Bass Strait" (= Flinders Island) (National 
Museum of Victoria, F, 26789). The Point Nepean specimen is a weakly 
sculptured Turbonilla-like species and the Flinders Island shell is a juvenile, 
with a broken aperture. It is possbily a Eusetia but it is not consobrina. 


Herviera Melvill & Standen, 1899 


Type species: Pyrgulina gliriella Melvill & Standen, 1896. 


Synonym: Rugadentia Laseron, 1951: 309. Type species: 
designat on. 


Original des:gnation. 
Odostomia ignava Hedley, 1908. Original 


Diagnosis: Shell with tall spire, outline tending oval; protoconch 
heterostrophic, usually partially immersed. Aperture rather small with 
complete peristome, the inner lip well developed. Columella fold single, 
weak, high on columella. Axial ribs usually present, sometimes weak, no 
spiral sculpture. Shell often coloured. 


Herviera buliminoides (Tate and May) 


Text figure 11. 


Rissopsis buliminoides Tate and May, 1900: 101; Tate and May, 1901: 394, pl. 26, fig. 75; Gatliff & 
Gabriel, 1909: 42. 


Eusetia buliminoides. Cotton, 1944: 307. 


The apertural features of buliminoides agree with species of the 
genus Herviera and well preserved specimens show weak axial folds. The 


type is in poor condition, the surface being rather eroded and the axial 
folds are inconspicuous. 
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This species was described from Frederick Henry Bay, south east 
Tasmania and Gatliff & Gabriel (1909: 42) record it from Port Albert, 
Victoria. The examination of specimens in the National Museum of Vic- 
toria (F. 26787) and in the Australian Museum (C. 31545) from the latter 
locality confirms this identification. Cotton (1944: 307) records this 
species from South Australia (St. Francis Is., 64 m) and (1952: 51) 
from the Kalimnan (Lower Pliocene) of South Australia but I have not 
seen his material. A specimen from Stanley, north west Tasmania, which 
is pale brown in colour, is in the National Museum of Victoria (F. 26788). 


Odostomia leopardis Laseron (1951: 308) from Rose Bay, Sydney Har- 
bour is a Herviera, as shown from an examination of the type. Laseron's 
record (1950: 283) of Rissopsis brevis May from Middle Harbour, Sydney, 
is based on two juvenile specimens of Herviera leopardis (Australian 
Museum C. 9929). H. leopardis is very similar to H. buliminoides, differ- 
ing mainly in its smaller size and the presence of faint, broken axial 
streaks of orange-brown. 


Pseudorissoina exserta Laseron, 1950, is another species better located 
in Herviera. 


Rissopsetia Dell, 1956 
Type species: Rissopsetia maoria Dell, 1956. Original designation. 


Diagnosis: Shell small to minute (less than 2.3 mm long), thin, typically 
imperforate, sculptured with weak axial ribs and numerous, regular spiral 
liae. Varices sometimes formed. Protoconch heterostrophic, immersed 
to slightly exsert (Pl. 5, figs 1,3). Aperture with complete peristome, 
posterior sinus broad, very shallow. 


Rissopsetia maoria Dell. 
Text figures 12-13. 


Rissopsetia maoria Dell, 1956: 37, fig. 42. 


This species is distinctive in its minute size (1.5 mm in length), well 
developed, narrow axial riblets and weak spiral threads, strongly convex 
whorls and simple aperture with only a very shallow posterior sinus. 


R. maoria was described from 148 m in Cook Strait, New Zealand. 
A single dead specimen from deepwater in Bass Strait agrees extremely 
well with the holotype and can be regarded as the same species (c.f. figs 
12 and 13). 


Locality: 53 km south of Cape Conran, Gippsland, Victoria, in Bass 
Strait, 148939'00", 38918'20", 750 m, coll. C. Phipps (C.92156). 


Rissopsetia maccoyi (T. Woods). 
Plate 5, figure 1. Text figure 14. 


Rissoa (Cerata) maccoyi T. Woods, 1876: 154. 

Rissoa maccoyi. Hedley, 1900: pl. 26, fig. 11. 

Rissopsis maccoyi. Tate & May, 1901: 394; Pritchard & Gatliff, 1906: 64. 
Eusetia maccoyi. Cotton, 1944: 307. 

Rissopsetia maccoyi. Dell, 1956: 37. 
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The holotype has not been illustrated but has been examined by the 
writer during a visit to the Tasmanian Museum. 


A comparison of maoria and maccoyi shows that the Tasmanian 
species differs in being larger, in having more prominent spiral sculpture, 
and in usually lacking distinct axial ribs, although it has the tendency to 
produce occasional varices. It also differs in often being narrowly umbili- 
cate (some specimens imperforate) and in having a deeper sinus on the 
outer lip. However, despite these differences R. maccoyi can tentatively 
be considered congeneric with R. maoria until comparative information 
on the animals of these 2 species can be obtained. R. maccoyi is known 
from south east Tasmania, from where it was originally described, Flinders, 
Western Port, Victoria (National Museum of Victoria, Е. 26792) (Prit- 
chard & Gatliff, 1906: 64; identification confirmed) and South Australia 
(Tate, 1899: 234; Cotton, 1944: 307). 


Additional Material Examined: Derwent Estuary, Tasmania (May Col- 
lection, Tasmanian Museum, no. 7799/E458; Australian Museum, C. 10808, 
C. 92158) ; Western Port Bay and Port Albert, Victoria (Gabriel Collection, 
National Museum of Victoria) ; Shark Bay, Gulf St Vincent, South Australia 
(Voorwinde Collection, Australian Museum, C. 92160) ; Emu Point, Oyster 
Harbour, Albany, south Western Australia (collected W. F. Ponder and 
B. R. Wilson, 4-5 Jan. 1972; Australian Museum, C. 92157). 


A single specimen from Raoul Island, Kermadec Islands (Australian 
Museum, C.92161) is almost identical with Australian specimens of R. 
maccoyi and is tentatively referred to this species. 


Laseron (1950: 283) was doubtful of Henn's (1896: 500) record of 
maccoyi from N.S.W., and as it does not appear to have been recollected in 
N.S.W., Henn's record can be rejected as a mis-identification, a likely 
event considering that at that time maccoyi was not even figured. 


A single, broken specimen from Fingal Bay, Port Stephens (collected 
J. Voorwinde, Australian Museum, С. 92159) is possibly a new species of 
Rissopsetia as it differs from R. maccoyi in having moderately strong, close 
axial riblets, but the specimen is too incomplete for positive identification. 


Rissopsetia altispira n. sp. 
Plate 5, figs 2, 3, 4. 


Diagnosis: Shell elongate, imperforate, with convex whorls, a broad 
low varix on each whorl, rather strong axial and weaker spiral sculpture. 
Protoconch (Pl. 5, fig. 3) relatively large, of 1 visible, convex, smooth whorl, 
the tip immersed. Teleoconch of 4 whorls in holotype, 3j in paratype. 
Spiral sculpture of flat-topped cords (Pl. 5, fig. 4), about 12 on penultimate 
whorl, which cross the close, rounded axial ribs. The spiral sculpture 
persists on the base. Aperture oval, somewhat oblique, peristome complete, 
the outer lip is thickened, with a very slight indentation at the shoulder 
and slopes slightly dorsally in its anterior section. Inner lip thin, separated 
as a thin rim from the parietal area. Colour of dead shell yellowish-white. 


Holotype. Height 1.80 mm Diameter 0.56 mm. 
Paratype. 1.52 mm 0.52 mm. 
Locality: 79 m off North West Cape, Western Australia, ex J. 
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Voorwinde Collection (Australian Museum reg. no. C.92163 holotype; 
C. 92164 paratype). 


Differs from R. maoria to which it appears to be most closely related, 
in its much narrower shell and distinct varices. 


Ponder (1967: 211) noted that Epigrus gracilis Oliver, 1915 from 
Raoul Island, Kermadec Islands, is a pyramidellid but did not suggest a 
generic location. This species can also be tentatively included in Rissop- 
setia as it has similar spiral sculpture to R. maccoyi and agrees moderately 
well in other shell features to R. maoria. An illustration of a topotype is 
provided of Rissopsetia gracilis (Text fig. 15) to supplement the rather 


poor original illustration. 
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DESCRIPTION OF RETUSA PELYX BURN SP. NOV. 
(OPISTHOBRANCHIA) AND ITS FOOD RESOURCES 
FROM SWAN BAY, VICTORIA 


ROBERT BURN AND K. N. BELL 


Hon. Associates, National Museum of Victoria, Melbourne 


SUMMARY 


Retusa pelyx Burn sp. nov. is described from Swan Bay, Victoria, 
and compared with other species from south-eastern Australia. Gizzard 
contents indicate highly selective food preferences for certain species of 
Foraminifera. 


INTRODUCTION 


Following an earlier study on Retusa chrysoma Burn (1974) from 
Corner Inlet, Victoria (Burn and Bell, 1974), we have investigated a popu- 
lation of a new species of Retusa, R. pelyx, at Swan Bay, Victoria. As 
before, the description of the new species has been prepared by the first 
author (R.B.), and the analysis of the food resources by the second author 
(K.N.B.). 


The type series and all other material of Retusa pelyx, and a series 
of the foraminiferans from the gizzard contents, mounted on slides, have 
been presented to the National Museum of Victoria, Melbourne. The first 
author (R.B.) expresses his gratitude to the Science and Industry Endow- 
ment Fund, C.S.LR.O., Canberra, for continued support of this and other 
research on the Australian opisthobranch molluscs. 


SYSTEMATIC DESCRIPTION 
Retusa pelyx Burn sp. nov. 
Text figures 1-6 


Description. Shell (Figs. 1-3) small, cylindrical, anteriorly rounded, 
posteriorly obliquely truncate. Colour cream or creamy-yellow, thin 
periostracum when present shining brown. Sculpture of growth lines 
only, stronger posteriorly and curved in on the vertex. Aperture anteriorly 
pyriform, medially narrow and constricted, posteriorly rising above the last 
whorl, except in gerontic specimens (Fig. 2), and inclined towards the 
axis. Some adult shells have the anterior and posterior parts of the 
aperture in different planes, in which case the aperture appears to be 
medially wholly constricted (Fig. 3, and a specimen from Shallow Inlet). 
Columella with an oblique plait in large specimens, straight in juveniles. 
Spire deeply sunk, the summits of previous whorls visible, sculptured by 
oblique threads descending to a papillary protoconch, 0.24 mm in diameter 
and of the open type as in R. obtusa (Lemche, 1948: 19, fig. 15). Dimens- 
ions (length x breadth): Holotype 4.475 x 1.82 mm, figured paratypes 
4.84 x 2.3 and 2.0 x 1.1 mm, figured specimen 4.86 x 2.1 mm. 
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Animal (Fig. 6) yellowish-cream or translucent, with or without 
clusters of cream flecks; head quadrate, broad, with a pair of broad thin 
lobes posteriorly; pale brown Hancock's organs large and well developed, 
with 7-9 transverse (i.e. vertical) furrows separating low rounded cushions; 
foot short, rounded anteriorly, truncate posteriorly, without operculum. 
Gastral plates (Fig. 4) with many dark tubercles, mostly small, with a 
few larger and higher tubercles posteriorly; plates concave on the face 
in small specimens, convex in larger specimens. Male copulatory organ 
(Fig. 5) lies beside the gizzard; atrium (a) long, with seminal groove (s) 
protected by a thin flap extending almost to penial sheath; stout penial 
papilla (pp) projects from short sheath into atrium; prostate gland (pg) 
winding, filled with shining cells; retractor muscles (m) attached to both 
atrium and prostate gland. 


Material examined. From Zostera, shingle and mud flats at S. end 
of Swan Bay, 50-100 m NE. of sewage pumping station on low side of 
high school, Queenscliff, Victoria, collected by R. Burn, 13 & 15 April 1973, 
17 specimens (NMV. F27915), and 7 July 1973, 28 specimens (Holotype 
NMV. F27911 and 27 paratypes NMV. F27912). From fine sand surround- 
ing temporary algal mats at low tide level, in protected area on S. side of 
wall of fishermen's boat channel connecting Swan Bay with Port Phillip 
Bay, Queenscliff, Victoria, collected by R. Burn, 10 November 1973, 4 speci- 
mens (NMV. F27913). From fine sand and shingle between sand bar 
and beach at small boat haven, Portarlington, Victoria, collected by R. 
Burn, 8 December 1973, 1 specimen (NMV. F27914). From Zostera and 
mud flats at Winchester's, Shallow Inlet, Victoria, collected by K. N, Bell, 
11 April 1971, 16 specimens (NMV. F27916). 


Ecology. The specimens were collected by sieving the top 1 cm of the 
substrate at mid to low tide levels. Other opisthobranchs inhabiting the 
same biotope at Swan Bay were Tornatina cf. apicina (Gould, 1859) (Scaph- 
andridae), Haminoea maugeansis Burn (1966) and Liloa brevis (Quoy and 
Gaimard, 1833) (Atysidae), and Retusa sp. nov. (Retusidae). The first 
three species were also present at Queenscliff and Shallow Inlet. 


At Queenscliff, R. pelyx forms part of the diet of the predatory 
Species, Aglaja taronga Allan, 1933. A specimen of the latter, collected 
(by R.B.) on 6 October 1973, re-gurgitated three large R. pelyx, one small 
Haminoea maugeansis, and one small Assiminea brazieri Tenison Woods 
(1876). 


From late winter (August) through summer to late autumn (May), 
specimens of all sizes are widely distributed throughout the type locality, 
from just below high tide level to the subtidal off-shore channel. In late 
June, only fully adult specimens have been found, and these only in the 
area just below high tide level. Egg masses associated with the adults 
comprise a single strand of evenly spaced ovoid capsules, 250-280 шт in 
diameter, linked together by a thread. The strand is twisted into a loose 
ball, 3-5 ym in diameter, and wrapped in mucous. An average of 50 
capsules is present in each mass. Each capsule contains a single white 
ovum, 160-180 um in diameter. 


Similar egg masses were observed with adult R. pelyx at Queenscliff 
in early November, indicating a lengthy breeding season for the species. 


Etymology. From the Gk. pelyx — a bowl or basin. 





TEXT FIGURES 1-6 
l: Holotype. 2: 
4: Gastral plates, 
a — atrium, m — 


TE 400 ит 


39 


Retusa 















س 


Retusa pelyx Burn sp. nov. 

Largest and smallest paratypes. 3: Large shell from Queenscliff channel. 
5: Male copulatory organ. 6: Head of crawling animal. 

retractor muscle, pg — prostate gland, pp — penial papilla, s — seminal groove. 
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Discussion. The recently described R. chrysoma Burn (1974: 115) 
from Corner Inlet, Victoria, which upon examination of living material 
and the preserved paratypes reveals itself to sometimes possess a small 
thin crimson operculum, differs not only by this characteristic from R. pelyx, 
but also in the fewer but larger tubercles on the gastral plates, the 
presence of both seminal vesicle and prostate gland in the male copulatory 
organ, a greater number of folds in the Hancock's organs, and the presence 
of spiral sculpture on the shell. 


R. atkinsoni (Tenison Woods, 1875), live taken in Victorian waters, 
is separated by its elongate tapering shell and smooth Hancock's organs 
from R. pelyx. Both R. pygmaea (A. Adams, 1854) from South Australia 
and R. iredaleana Hedley (1914) from New South Wales are separated 
by much broader shells from R. pelyx. 


There is another species like R. chrysoma in which an operculum is 
sometimes present. Among five specimens of R. truncatula (Bruguiere, 
1789) received from Dr H. Lemche (SE. of Vrà 3-5 m, Isefiord, Zealand, 
Denmark, 23 August 1960, collected and identified by H. Lemche), there are 
two specimens with a small thick dark brown operculum. The other three 
specimens have no trace whatsoever of opercula. Probably the operculum 
is poorly attached to the animal, which, upon abrupt contraction when 
placed into preservative, more often that not causes the operculum to 
drop off. 


Besides R. chrysoma and R. truncatula, there are two other operculate 
Retusa species. R. operculata Minichev (1966: 509) from 5210 m in the 
far northern Pacific has spiral sculpture and both seminal vesicle and pros- 
tate gland, the latter bipartite (Minichev, 1967: 128, fig. 24B). R. succinta 
(A. Adams, 1862) from the Japan Sea (Minichev, 1971: 233) has large 
tubercles at the second third of the gastral plates and a stout shell. 


Feeding observations. A small transparent topotypical specimen of 
R. pelyx, shell dimensions 1.75 x 0.92 mm, was maintained alive (by R.B.) 
in a petrie dish for seven days in a starved condition. When presented 
with a large living specimen of the epifaunal foraminiferan, Discorbis 
dimidiatus, from the same locality, it ingested the latter in the space of 
four minutes. By contracting the head rearwards, the mouth was able 
to dilate, particularly in the vertical plane, and engulf the foraminiferan. 
A series of severe contractions of the whole head and alimentary tract 
forced the foraminiferan rearwards until it lodged against the posterior 
wall of the gizzard between the gastral plates. The latter immediately 
activated and with regular movements began to move to and fro, firstly 
in an anterior direction away from the oesophageal aperture in the posterior 
wall of the gizzard, then in a posterior direction towards the oesophageal 
aperture, always closely adpressed to the test of the foraminiferan. 


Hurst (1965: 326) observed R. truncatula (Bruguiere, 1789) feeding 
on foraminiferans and remarked upon the dilation of the mouth. In that 
species sand grains were also sucked into the mouth along with the fora- 
miniferans. This contrasts to R. pelyx where muscular action of the 
alimentary tract moves the food into the gizzard and where sand grains 
have not been observed. 


GIZZARD CONTENTS 


= Methods of collection and analysis of specimens were the same as 
that given in Burn and Bell (1974). Detailed references to all the identified 


41 
Retusa 


Foraminifera can be found in Collins (1974) and Burn and Bell (1974). 
The gizzard contents of 12 specimens of R. pelyx consisted of 88 specimens 
of Foraminifera belonging to six species (Table 1). Table 2 shows the 
contents of each specmen of R. pelyx. It should be noted that two speci- 
mens contained no food of any kind. From the sediment sample, 23 
species of living Foraminifera were recovered (Table 3). 


The tables show that R. pelyx is highly selective in its food intake 
Ammonia aoteanus is the most prominent food resource constituting 48.9% 
of the gizzard contents but only 3.7% of the foraminiferal fauna of the 
sediment. Elphidium selseyense seems also to be selected as food as it is 
twice as frequent in the gizzard as in the sediment. The higher percentage 
of Bulimina gibba may not be significant as it was only found in one 
specimen whereas the other foraminiferans were present in many to several 
specimens of R. pelyx. Selective feeding is also shown by the much lower 
percentage of Quinquiloculina seminula in the gizzard, relative to that of 
the sediment where it is highly dominant. 


All foraminiferans showed sollution effects. Some specimens were 
corroded to such an extent that specific identification was not possible, 
these have been recorded as species indeterminate in Table I. This solution 


of the gizzard contents is in accord with the observations on R. chrysoma 
(Burn and Bell, 1974). | 


К. pelyx shows interesting and major differences to those recurded 
for R. chrysoma. R. pelyx is far more selective in its foraminiferal food 
from the sediment. The major food of R. pelyx is 15 times as common in 
the gizzard as in the sediment compared with R. chrysoma which showed 
an increase by a factor of only four. It is also, as far as this study shows, 
only predatory on Forminifera unlike R. chrysoma in which the gastropod 
Salinator fragilis formed about one-third of the food. There was nc 
evidence of any other food sources in the gizzard contents of R. pelyx. 


The highly variable number of foraminifera in the gizzard leads to 
speculation as to how these opisthobranchs actually feed. Does the 
animal engorge itself until the gizzard is filled and then slowly assimilate 
all the food, and then re-feed, or, does it ingest food continuously. 


Discorbis dimidiatus (Parker and Jones, 1862), the foraminiferan fed 
to the starved R. pelyx, is an epifaunal species not uncommonly found alive 
on shingle and algae at Swan Bay. Under normal conditions, the in- 
faunal R. pelyx does not encounter this species alive among the living 


infaunal Foraminifera, though it is present as dead specimens in the 
sediment. 
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TABLE 1 


Foraminifera in the gizzard of R. pelyx. 


Foraminiferan 


No. of 
Speci- 
mens 


Ammonia aoteanus 43 


Quinquiloculina 
seminula 


Elphidium 
selseyense 


Bulimina gibba 


Quinquiloculina 
poeyana 


E. simplex 


Indeterminate 


Gizzard contents 
A. aoteanus 

Q. seminula 

E. selseyense 

B. gibba 

Q. poeyana 

E. simplex 
Indet. 

Total 


17 


13 


% 


48.9 


19.3 


14.7 


7.9 


4.5 
1.1 


3.4 


NAP D 


13 


b 
2 


% in 
sediment 
sample 


3.7 


42.5 


7.0 


4.8 


7.8 


0.4 


TABLE 3 


Frequency of Live Foraminifera in 


Sediment. 


Quinquiloculina seminula 

Q. poeyana 

Elphidium advenum 

E. selseyense 
Quinquiloculina sp.a 
Bulimina gibba 

Ammonia aoteanus 
Cyclogyra planorbis 
Elphidium earlandi avalonense 
Tretomphalus planus 
Miliolinella labiosa 
Textularia porrecta 
Elphidium sp.a 
Quinquiloculina lamarckiana 
Brizalina compacta 
Sigmoilopsis australis 
Bulimina marginata 
Brizalina cacozela 

Spirillina runiana 
Elphidium simplex 
Ammobaculites australiensis 
Quinquiloculina sp.b 


TABLE 2 


Number of Foraminifera in R. pelyx. 


Nr Oe 


Specimens 


AI Wome thi Sit mak 


4 7 5 5 4 4 
2 4 2 1 
2 4 3 

7 
2 2 
1 
2 
6 15 5 18 12 5 


42.5% 
7.8% 
7.4% 
7.0% 
6.3% 
4.8% 
3.7% 
3.0% 
2.5% 
2.5% 
1.8% 
1.8% 
1.5% 
1.1% 
1.1% 
0.7% 
0.7% 
0.7% 
0.7% 
0.7% 
0.7% 
0.7% 


NOTES ON SOME BENTHONIC OPISTHOBRANCHS 
FROM PORT PHILLIP BAY, VICTORIA 


ROBERT BURN 
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SUMMARY 


Ten species of opisthobranchs and two species of pyramidellids are 
recorded from soft bottom benthonic samples obtained during the Environ- 
mental Study of Port Phillip Bay 1968-1973. A new genus, Austrocylichna, 
type species Bulla (Atys) exigua A. Adams, 1854, and two new species, 
Ercolania margaritae and Cerberilla incola, are described. 


INTRODUCTION 


Opisthobranch molluscs are common within Port Phillip Bay, Vic- 
toria, especially intertidally and near the entrance from Bass Strait (Burn, 
1966c). Benthonic species from soft bottom areas within the Bay are 


less well known, the available records suggesting that there is a high 
proportion of shell-bearing species present. 


The species recorded in this paper were collected by the Marine 
Pollution Group, Fisheries and Wildlife Division (FWD in text), during 
the Environmental Study of Port Phillip Bay between 1968 and 1973 (see 
Mahon, 1973, for full details). They were sorted from sediment samples 
obtained by Smith-McIntyre grabs of an area 0.1 т‘. Samples were 
taken from 86 stations on a regular grid over the whole Bay, together 
with 26 nearshore stations on the 4 m and 8 m depth contours in three 
areas of known input sources. Only the 36 stations at which opistho- 
branchs were obtained are shown in the accompanying map of the Bay. 


Through the generous help of Dr B. J. Smith, National Museum of 
Victoria, Melbourne, it has been possible to examine type material of 
Australian opisthobranchs from the collections of the British Museum 
(Natural History), London, and the Muséum National d'Histoire Naturelle, 


Paris. This has verified several species and necessitated taxonomic changes 
for others. 


The writer is greatly indebted to Dr G. C. B. Poore, Senior Research 
Officer, Marine Pollution Studies Group Fisheries and Wildlife Division, 
Melbourne, for the opportunity to examine and report upon these opistho- 
branchs. Type specimens and some other material has already been 
presented to the National Museum of Victoria, Melbourne (NMV in text), 
and the remainder of the collection will be deposited there at a later 
date. The writer expresses his gratitude to the Science and Industry 
Endowment Fund, C.S.I.R.O., Canberra, for continued support of this and 
other research on the Australian opisthobranch molluscs. 


The specimens are listed in the Systematic Section in the following 


manner: station number first, number of specimens from station in 
parenthesis. 
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SYSTEMATIC SECTION 
Pyramidellidae 
Chemnitzia mariae (Tenison Woods, 1876) 
References. May, 1923: pl. 44, fig. 29; Laseron, 1951: 320. 


Material. Fifteen specimens from five FWD stations: 907 (2) NE of 
Werribee River mouth, 6 m; 918 (1) E of Ricketts Point, 4 m; 985 (105 
of Rosebud, 12 m; 1218 (1) off Point Ormond, 4 m; 1252 (1) off Werribee 
River mouth, 4 m. 


Remarhs. Though 38 species of Pyramidellidae are recorded from 
Victoria (Macpherson and Gabriel, 1982: 122), no proper conchological 
treatment of the family has been undertaken, for example as has been for 
New South Wales (Laseron, 1951) or northern Australia (Laseron, 1959). 
Only one Australian species, Linopyrga pascoei (Angas), has had the 
animal described and figured (Hedley, 1917: 716, pl. 46, fig 5). The 
Writer's observations on some Victorian species indicate considerable 
anatomical differences, difficult to assess taxonomically. 


The present shells agree well with May's figure of the type from 
Tasmania (1923: pl. 44, fig. 29) in the slender tapering shape, oblique 
ribs, and deep aperture. They differ from New South Wales' specimens 
(Laseron, 1951: fig 53) in that the shell is more slender and the ribs 
less oblique Some specimens differ from both the latter figure and the 
type in that the whorls are straight-sided and abruptly impressed at the 
sutures. Other specimens are slightly rounded on the whorls as in the 
type. 

No real attempt has been made to examine the animals. Obvious points 
about the head are that the tentacles are short, tapering and hollowed 
laterally, the large black eyes lie between the tentacle bases, and black 
pigment is present along the mantle edge and on the roof of the 
pallial cavity. The operculum is oval, thin and pale yellowish. 


Pyrgiscus fusca. (A. Adams, 1853) 
References. May, 1923: pl. 44, fig. 27; Laseron, 1951: 322. 


Material. Six specimens from six FWD stations: 902 (1) off Williams- 
town, 10 m; 910 (1) W of Sandringham, 16 m; 911 (1) W of Sandringham, 
15 m; 926 (1) SW of Ricketts Point, 20 m; 957 (1) W of Frankston, 24 m; 
982 (1) N of Rosebud, 15 m. 


Remarks. The shells of P. fusca are far thinner and more fragile 
than those of Chemnitzia mariae, and in all cases have dissolved completely 
away after four years in preservative. The animals are buff in colour, 
without any pigment, and extend to the innermost part of the pro- 
toconch. Tentacles are short, tapering, and hollowed laterally, and the 
eyes are large and lie between the tentacle bases, The operculum is 
transparent and oval in shape. 


Scaphandridae 


Austrocylichna gen. nov. 


Shell ovate, slender, weakly striated anteriorly and posteriorly, smooth 
medially; vertex shallow, perforated, protoconch not visible; columella 
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Port Phillip Bay, showing localities mentioned in text and Fisheries and 
Wildlife Division stations at which opisthobranchs occurred. 


straight, with wide labrum behind which lies a deep slender umbilicus, 
posterior margin of aperture twisted. Animal with head posteriorly 
bilobed and ridge-like Hancock’s organs; foot short, truncate behind, with 
small parapodia; jaws with large elements; radula with 4.1.1.1.4 teeth, 
rhachidian smooth, lateral denticulate, marginals smooth; gastral plates 
three, transversely ridged; nerve ring in front of pharynx; male copulatory 
organ with unarmed plicate atrium. 
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Type species: Bulla (Atys) exigua A. Adams, 1854, 


Austrocylichna combines Atys-like features of a twisted posterior 
margin of the aperture and transversely ridged gastral plates, and 
Cylichna-like columella and radula. It comes closest to Cylichnatys Kuroda 
and Habe, 1952, from Japan, which also has smooth rhachidian and ridged 
gastral plates, but that genus has an entirely stiate shell without the twisted 
posterior margin and pectinate rather than denticulate lateral teeth, and 
no marginal teeth. The Japanese authors placed their genus in the family 
Atysidae, but here both Cylichnatys and Austrocylichna are referred to 
the Scaphandridae because of overall radular similarities to the latter 
family. 


Roxaniella Monterosato, 1884, from the Mediterranean Sea is similar 
in shell shape to Austrocyichna, but has shorter columella and non-twisted 
posterior margin of the aperture. The animal of Cylichna jeffereysi Wein- 
kauf, 1866, the type of Roxaniella, is unknown. Its discovery could well 
lead to the synonymizing of one or other of the above genera with 
Roxaniella. 


Austrocylichna exigua (A. Adams, 1854) 
Figures 1-5 


Bulla (Atys) exigua A. Adams, 1954: 589, pl. 125, fig. 129; 1878: 869. 

Atys exigua. Reeve, 1869: pl. 4, fig. 19; Pilsbry, 1893: 270, pl. 28, fig. 24. 

Roxania exigua. Tate and May, 1901: 417; Pritchard and Gatliff, 1903: 213; May, 1921: 103; 1923: pl. 
46, fig. 13; Cotton and Godfrey, 1933: 82, pl. 1, fig. 11. 

Ore е exigua. Cotton and Godfrey, 1939: 33; Cotton, 1959: 406; Macpherson and Chapple, 1951: 


39; Macpherson and Gabriel, 1962: 246 


Material. Five specimens (NMV F27918) from one FWD nearshore 
station: 1247 (5) 4 km SSW of mouth of Patterson River, 8 m. 


Twenty-one dry shells (NMV F27917), some with dried animals, 
dredged from 15 m off Point Cook, collected by C. J. Gabriel. 


One specimen (Holotype, BMNH 19748), Port Lincoln, South 
Australia. 


Description. Shell (Fig. 1) small, elongate ovoid (in large specimens 
subcylindrical, slightly narrower posteriorly), anteriorly rounded, pos- 
teriorly obliquely truncate. Colour translucent with thin fragile yellowish 
fawn periostracum in live material, opaque white in dead shells. Growth 
lines visible but not developed. Spiral sculpture of about 20 strong striae 
anteriorly and 6 - 8 indistinct striae posteriorly, separated by a wide 
smooth section. Aperture slender, parallel anteriorly and narrowing to the 
third quarter, posteriorly wider, inner margin twisted and rising above 
the vertex. Columella long, straight, with wide labrum projecting over 
slender deep umbilicus. Vertex shallow, perforate, protoconch not visible. 
Dimensions (length x breadth): Holotype 4.0 x 2.0 mm, figured specimen 
4.48 x 1.84 mm, other shells 5.3 x 2.17 mm, 5.0 x 2.17 mm, 4.83 x 1.87 mm, 
4.26 x1.71 mm. 


Animal (Fig. 2) yellowish cream with black eyes in preservative; 
head wider than long, with shallow emargination in front edge, bilobed 
behind, lobes well separated; Hancock's organs each formed of a single 
thickened ridge on the body wall towards the rear of the head shield; 
seminal furrow with high margins; broad flat oral lobe each side of 
mouth projecting beyond head shield; foot short, rounded in front and 
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prostate gland 
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TEXT FIGURES 1-5. Austrocylichna exigua (A. Adams, 1854). 1. Shell. 2. Head of preserved animal. 
3. Radula. 4. Gastral plate. 5. Male copulatory organ. 


TEXT FIGURE 6. Philine angasi (Crosse and Fischer, 1864). Penial papilla. 


behind, with triangular parapodia covering only anterior part of shell; 
epicochlear expansion large, filling posterior aperture; gill elongate tri- 
angular, with 6 transverse bipartite lamellae. Male copulatory organ (Fig. 
5) crosses under oesophagus to left side of head and curls back to median 
line; atrium small and short, with several high plicae distinct from the 
seminal groove which continues through a shorter muscular duct to the 
soft, bulky prostate gland with wide lumen. 


Jaws present, composed of a pair of areas of few large polygonal 
elements. Radula (Fig. 3) hyaline, 0.36 mm long, with 23 rows of 
4.1.1.1.4 teeth; rhachidian tooth with broad base and thickened non- 
denticulate edge; lateral tooth large, scaphandroidal with long cusp bearing 
20 - 22 pointed denticles on the outer side; four marginal teeth slender, 
curved. Gastral plates (Fig. 4) three, each about 0.5 mm long, yellowish. 







48 
R. Burn 


with 10 chevron-like brownish ribs from which pointed elements project. 
Nerve ring in front of pharynx. Oesophagus without crop between pharynx 


and gizzard. 


Discussion. The holotype is a white shining rolled shell with broken 
lip. It differs from the figured Point Cook specimen by being narrower 
posteriorly, by lacking the wide columellar labrum, and by being entirely 
smooth. Other specimens in the Point Cook material are identical, 
especially old rolled shells where the labrum is missing and the surface 
worn, All the examined specimens agree in the distinctively twisted inner 
lip of the posterior aperture. 


According to the literature, A. exigua occurs from the far west of 
South Australia (St Francis Island 27-64 m, Cotton and Godfrey, 1933: 82) 
to Westernport Bay, central Victoria (Pritchard and Gatliff, 1903: 213) 
in the east, and as far south as d'Entrecasteaux Channel in Tasmania (Tate 


and May, 1901: 417). 


Retusidae 
Retusa pelyx Burn, 1974 


Reference. Burn, in Burn and Bell, 1974: 37. 


Material. Twenty-four specimens from eleven FWD stations in the 
eastern and northern parts of Port Phillip Bay: 1221 (1) off Williamstown, 
8 m; 907 (2) off Werribee River, 8 m; 927 (1) S of Ricketts Point, 16 m; 
948 (1), 950 (1), 957 (1) W of Frankston, 22, 18 and 15 m; 1246 (4) SSW 
of Patterson River mouth, 8 m; 963 (1), 970 (1) W of Mornington, 22 m; 
982 (7) W of Dromana, 15 m; 984 (2) E of Sorrento, 12 m. 


Further distribution. Victoria: Swan Bay, Queenscliff and Portarlington 
on western shores of Port Phillip Bay; Shallow Inlet. Tasmania: south 
and east coasts (May, 1923, as R. ircdaleana). 


Remarks. Burn and Bell (1974:40) have shown that this species has 
very selective food preferences for certain species of Foraminiferia at the 
type locality population in Swan Bay. Foraminiferans are present in the 
gizzard of most specimens of the present collection, but the solution 
effects of the digestive juices of the living animals, and the formalin fixitive, 
render them often too fragmentary for identification and comparison with 
available data. K. N. Bell could identify foraminiferans from two speci- 
ments only, in each case viewing them in situ through the transparent giz- 
zard wall. One specimen from station 907 contained 1 Qinguiloculina sem- 
inula, 5 Elphidium advenum and 1 E. seleyense. The specimen from station 
963 contained 1 Ammonia aoteanus. All species except E. advenum occur 
in the diet of Retusa pelyx at its intertidal type locality (Burn and Bell, 


1974: 40). 


R. pelyx is possibly the most common infaunal opisthobranch of Port 
Phillip Bay. It appears to be closely related to the broader species, R. 
pygmaea (A. Adams, 1854) of South Australia and R. iredaleana Hedley, 


1914) of New South Wales. 
Atysidae 
Haminoea maugeansis Burn, 1966 
References. Burn, 1966d: 330, fig. 1-2; 1969: 68, fig 1. 
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Material. Sixty-two specimens from two FWD stations: 966 (4) Swan 
Bay, 2 m; 984 (58) E of Sorrento, 12 m. 


Remarks. This is an epifaunal species browsing on minutae on the 
surface of shingle, algae and Zostera. Its eastern limit on the Victorian 
coastline is Corner Inlet. The largest specimens are found on the colder 
parts of the coastline, just west of Cape Otway and in the southeast of 
South Australia. 


An additional specimen of very small size was noted among the 
gizzard contents of Aglaja (Philinopsis) taronga Allan, 1933, from station 
928, N of Patterson River, 8 m. 


Liloa brevis (Quoy and Gaimard, 1833) 


Reference. Burn, 1969: 68, fig. 2-7. 


Material. 137 specimens from five FWD stations: 918(2) off Ricketts 
Point, 3 m; 966 (3) Swan Вау, З m; 1246 (2) and 1247 (1) SSW of Patter- 
son River mouth, 8 m; 984 (129) E of Sorrento, 12 m. 


Remarks. This infaunal species favours areas of sand, shingle and 
Zostera, where it is found ploughing through the surface of the substrate. 


Examination of the two syntypes of this species from the Muséum 
National d'Histoire Naturelle, Paris, and other material from King George 
Sound, Western Australia, jujstifies the synonymy proposed previously by 
the writer (1969: 68). 


The large sample of 129 specimens from station 984, where 58 speci- 
mens of Haminoea maugeansis also occurred, was sorted from four grabs, 
each of an area of 0.1 m?. A very high density of opisthobranchs is indicated 
for this station. 


Philinidae 
Philine angasi (Crosse and Fischer, 1864) 


Figure 6 
References. Burn, 1966c: 266; 1969: 75. 


Material. Twelve specimens from ten FWD stations: 902 (1) off 
Williamstown, 10 m; 914 (1), 916 (2) апа 917(1) between Werribee River 
mouth and Ricketts Point, 15-20 m; 929 (1) off Point Wilson, 6 m; 938 (1) 
off Patterson River mouth, 16 m; 944(1) Portarlington; 961 (1) off St 
Leonards, 21 m; 976 (1), 977(1) SW off Mornington, 20 m. 


Remarks. The 12 specimens range in length from 1.5 mm to 35 
mm, and in each the gastral plates are about two-thirds the body length. 
Juvenile specimens up to 5 mm body length have extremely thin shells, 
the surface of which is sculptured by regularly spaced catenoid striae. 
Slightly larger specimens, up to 10 mm body length, still show signs of 
the catenoid sculpture but not at the lip. 


Young specimens 2-4 mm in length appear in May each year in the 
shallow waters of Inner Corio Bay, Port Phillip Bay. At this time there 
appears to be a complete absence of adult specimens. The young speci- 
mens probably eat foraminiferans and other minutae. Larger specimens 
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and adults probably eat juveniles of Notospisula trigonella (Lamarck, 
1818), a bivalve that abounds in the same area. 


The penial papilla has been briefly described for P. angasi (Burn, 
1969: 75), and this is now supplemented with a figure (Fig. 6) and addi- 
tional notes. The penial sac has spongy plicate walls. The penial papilla is 
relatively small and very hard. From the base, it tapers to a shallow ex- 
panded rim, then tapers more abruptly until it meets the rolled flange 
of the apical disk. The disk has a wider flange at the edge nearest the 
external opening of the atrium. The aperture of the ejaculatory duct 
lies just below the flange on the inner side of the papilla. Though the 
whole penial sac might be everted during copulation, the penial papilla 
appears incapable of any tumescence or extension. 


In overall pattern of the male copulatory organ, P. angasi is similar 
to P. columnaria Hedley and May, 1908 (Burn, 1969: 75), but in that 
species the penis has a cylindrical papilla directed into the atrial aperture 
and a tapering ejaculatory papilla with its own sheath. 


Aglajidae 
Aglaja (Philinopsis) taronga Allan, 1933 
References. Burn, 1966a: 99; Rudman, 1972b: 381. 


Material. One specimen from one FWD station: 328(1) N of Patter- 
son River mouth, 8 m. 


Remarks. The specimen is a juvenile only 5 mm long as preserved. 
The distinctive colour pattern on the head shield of a pair of curved 
yellow stripes, a median pale stripe, brown margins and yellow sub- 
margins is similar to other colour descriptions of this species. The gut of 
the specimen contained a whole small Haminoea maugeansis Burn, 1966, 
foraminiferans and other animal remains, and sand grains. A larger 30 mm 
long specimen, from fine sand on the south side of the fishermen's 
channel, Queenscliff, collected by the writer on 6 October 1973, regurgi- 
tated three large Retusa pelyx Burn, 1974, one small Haminoea 
maugeansis Burn, 1966, and one small Assiminea brazieri Tenison Woods, 
1876. New Zealand specimens were reported as eating Aglaja (Melano- 
chlamys) , Philine and Haminoea (Rudman, 1972a: 555). 


Until Rudman's studies (1970, 1972a, b, c, 1973) on the Aglajidae are 
all published, the writer prefers to retain the genus Aglaja in a conservative 
manner, with Philinopsis and Melanochlamys as subgenera. 


The male copulatory organ from sexually mature specimens of A. 
taronga differs from that of the earlier described immature specimen (Burn, 
1966a: 99) in the greater development of the coiled penial papilla. 


Aglaja (Melanochlamys) queritor Burn, 1957 


Aglaja queritor Burn, 1957b: 117; 1966c: 267; 1969: 73. 
Aglaja (Melanochlamys) queritor. Rudman, 1972a: 54. 
Aglaja henri Burn, 1969: 71. 


Material. Forty-three specimens from one FWD station: 966 (43) 
Swan Bay, 2 m. 


Remarks. Until now, the small black A. queritor has been regarded 
as occuring only among coralline algae on open and protected rocky reefs. 
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TEXT FIGURES 7-10. Ercolania margaritae sp. nov. 7. Live animal. 8. Pericardium. 9. Tooth. 10. 
Everted male copulatory organ. 


Sand, mud-flat and Zostera habitats were occupied by the equally small 
but variably coloured A. henri. The present material consists of 19 all 
black specimens and 24 variably coloured specimens that cannot be 
separated anatomically. Comparison with specimens identified as A. 
queritor and A. henri from other localities along the Victorian coastline 
show that the differences in the male copulatory organs (Burn, 1969: 71, 
73) are non-existant in specimens of the same size and sexual develop- 
ment. The low conical warts noted for A. henri are better described as 
concretions of aggregated white pigment cells; they are sometimes present 
upon the penial papilla. 


A. henri is therefore reduced to a synonym of A. queritor. Distribution 
of the species is from Yanakie, Corner Inlet in the east to Port Fairy in 
the west. 


Rudman (1972a) placed A. queritor in the genus Melanochlamys 
Cheeseman, 1881. The writer prefers the more conservative system where 
Melanochlamys is retained as a subgenus until such time as all species 
groups of the Aglajidae are properly known. 
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Stiligeridae 
Ercolania margaritae sp. nov. 
Figures 7-10 


Material. One specimen from one FWD station: 919(1) S of Little 
River mouth, 4 m. 


One hundred and three specimens from shallow surface pools on rock 
platform below lighthouse, Point Lonsdale, Victoria, on Enteromorpha 
and other slender green algae: 1 specimen (NMV F27924) 13 August 1961; 
10 specimens (NMV F27926) 8 October 1961, all collected by R. and M. 
Burn; 91 specimens (NMV F27922 — Holotype, NMV F27923 — 90 Para- 
types) 14 July 1974, collected by R. Burn and K. N. Bell. 


Six specimens (NMV F27927) from pool near top of reef, Point 
Impossible (S side of mouth of Thompsons Creek, Breamlea), Victoria, 
on filimentous green algae, 5 March 1973, collected by R. Burn. 


Further distribution. Port Phillip Bay: Rosebud pier, on epiphytic 
algae on Zostera, 2 specimens (Burn, 1966c: 270); Ricketts Point, at 
low water in pool, 2 specimens, 20 September 1970, collected by F. 
Victor and J. E. Watson. 


Description. Animal (Fig. 7) small, slender and up to 14 mm in 
length. Body rounded in front with a slight median notch, narrower just 
behind the head and tapering to a long narrow tail. Foot anteriorly wider 
than body with rounded or sub-angulate corners. Body highest at the 
pericardium, the ends of which are level with the first and last cerata. 
Pericardium (Fig. 8) oval anteriorly with high anal papilla projecting 
obliquely from posterior right side, and drawn out posteriorly into a 
slender, wavy, tapering hepatic ridge. Renal pore on left hand or dorsal 
side of anal papilla, pore of melanin black gland on the right posterior side 
of the anal papilla base. Cerata fusiform, up to 20 each side, anteriorly 
in rows of three, medianly in pairs, posteriorly singly. Digestive gland 
greenish or grey, entwined by colourless ducts of the albumen gland. 
Liver ducts within body extending anteriorly into the proximal third 
of the rhinophores, and posteriorly to mid-way between cerata and tail 
tip. Rhinophores slender, tapering, smooth with clear stripe on posterior 
edge simulating groove. Large lobes descend ventrally from base of 
rhinophores to anterior edge of head. Male aperture behind level of 
right rhinophore, common female aperture below second and third rows of 
cerata. Penis (Fig. 10) translucent white, rounded, short; stylet large, 
conical, very little bent. 


Buccal mass small. Cuticular lining of oral tube with band of conical 
papillae anterior to pharynx. Radula with 4-5 teeth in upper limb, 6-9 teeth 
in lower limb and 16-22 teeth heaped in radular sac. Functional tooth 
(Fig 9) 160 ¡m in length. Teeth smooth on ventral edge, indented dorsally. 


Two colour forms occur. The exposed form is black all over except 
for a clear line on the posterior edge of the rhinophores that continues 
backwards into an oval eye-patch on the side of the head. The sole is 
translucent grey. The second form, found burrowing through sand grains 
consolidated around the algal root system, has only the exposed parts 
heavily pigmented. The upper anterior edges of the cerata are maroon, the 
rhinophores, anterior head, pericardium and a stripe on the tail are black, 
the remainder of the body and the sole being translucent pale grey. 
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TEXT RIGURES 11-14 Cerberilla incola sp. nov. 11. Paratype 1, preserved. 12. Ceratal tips to show 
pattern. 13, Jaw. 14. Tooth. 


Discussion. This previously undescribed species has been referred 


to in the past as Stiliger sp. (Burn, 1966c: 270) and Ercolania sp. (Burn, 
1972: 178, fig. 13). 


Ercolania margaritae is separated from other species of the genus 
by the periodical prolongation and a single female aperture. E. felina 
(Hutton, 1882) from New Zealand also has a periodical prolongation 
(Eliot, 1907: 330), but personal examination of specimens shows that 
species to have a blind vaginal ridge (i.e. the vagina terminates in a vesicle 
below the skin and does not open externally) and a minute curved 
penial stylet. The Ercolania species reported as E. boodleae by Kenny 
(1960: 223; 1970: 85) and as E. fuscata by Thompson (1973: 240) from 
Moreton Bay estuaries, southern Queensland, has neither pericardial pro- 


longation nor high anal-renal papilla, and the vagina is blind. This species 
needs to be re-examined. 


E. margaritae is seasonally abundant on the rock platform at the 
type locality, but has not been investigated at other localities. On 13 August 
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1961, the day of discovery, and again on 14 July 1974, it was estimated 
that at least 12 specimens were present per m?, over an area of 50 m by 
20 m. Higher densities of up to 50 specimens per m? were noted on some 
parts of the rock platform. 


Egg ribbons have been observed in July, August and September. These 
are generally 5 mm or more in length by 0.6 mm diameter, oval or 
irregular in shape, and may be laid on any hard substrate (rock or shell) 
or on the food algae. The yellow eggs are 80 um in diameter, very closely 
packed in tight spirals without any irregularities. 


The species is named for the writer's wife, Margaret Burn, who par- 
ticipated in its discovery and original density count. 


Dorididae 


Doris cameroni (Allan, 1947) 


Archidoris cameroni Allan, 1948: 450, pl. 42, fig. 6-7. 
Staurodoris pustulata. Basedow and Hedley, 1905: 151, pl. 9, fig 3 (non Doris pustulata Abraham, 
1877) . 


Austrodoris peculiaris. Burn, 1962: 157, fig. 7-9; 1966c: 274 (non Doris peculiaris Abraham, 1877). 
Archidoris varia. Burn, 1957a: 20 (non Doris varia Abraham, 1877). 


Material. Two minute specimens from one FWD station: 984 (2) E 
of Sorrento, 12 m. 


Remarks. The specimens are both 2.44 x 1.44 mm in length by 
breadth, pinkish white in colour, notally lowly tuberculate with tubercles 
protecting the rhinophoral cavities, 4-5 branchiae, broad sole anteriorly 
entire, and with tumid orals. They agree wholly with material previously 
identified as Archidoris varia and Austrodoris peculiaris in Victorian 
waters (Burn, 1957a, 1962, 1966c). 


The complex synonymy of this species is the result of continual mis- 
identification. After examination of the type specimens of Archidoris 
cameroni, Doris pustulata and Doris peculiaris, the writer is convinced 
that the first specific taxon applies to this species. Doris pustulata 
Abraham, 1877, is now known as Hoplodoris nodulosa (Angas, 1864). 
Doris peculiaris Abraham, 1877, is identical with Doriopsilla staminea 
(Basedow and Hedley, 1905), which species will now be known as 
Doriopsilla peculiaris (Abraham, 1877). 


The species is transferred to Doris because of the presence of a flat 
strap-like prostatic section of the male efferent duct, not previously 
observed (Burn, 1962: 157, fig. 9). Doris cameroni is widely distributed 
throughout southern Australia, occuring from northern New South Wales 
to Tasmania, as well as in Victoria, South Australia, and south Western 
Australia. 


Aeolidiidae 


Cerberilla incola sp. nov. 
Figures 11-14 


Material. Three specimens from three FWD stations: 940(1) Corio 
Bay, 12 m; 20 November 1973 (NMV F27919 — Holotype); 946 (1) E of 
Portarlington, 20 m (NMV F 27920 — Paratype); 977 (1) W of Mount 
Martha, 20 m, November 1973 (NMV F27921 — Paratype 2). 
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Description. Body (Fig. 11) short, broad and convex. Foot broader 
than body, anteriorly truncate with tentaculiform foot corners, posteriorly 
rounded. Muscular muzzle projects forward, bluntly conical with broad 
ploughing shield above. Tentacles about one third as long as body, 
thick at base and tapering to slender tip. Rhinophores short, cylindrical, 
bases close together, distally wrinkled in preservative. Notum broad an- 
teriorly. Cerata in two single rows in right liver and in up to 13 single 
rows in the posterior liver; in anterior three rows, cerata short and very 
broad; in other rows, cerata long, proximally flattened, distally cylindri- 
cal, and very crowded. Anus below anterior end of fifth cerata row, renal 


pore below the fourth cerata row, and the genital pores below third 
cerata row. 


Animals generally brownish. A dark brown line on the tentacles joins 
across the head. Rhinophores dark brown, with a transverse area around 
their bases that continues laterally into a dark patch along the anterior 
of the first row of cerata. Muzzle opaque with fine brown speckling. Bare 
notum brown, deeper brown laterally beside the cerata and in the middle 
line, where there may be a slender stripe. Anterior foot, tentaculiform 
foot corners and anterior upper margins of foot brown or dark brown. 
Cerata brown on upper (i.e. anterior) surface only, those nearer the 
middle line additionally marked distally by a dark brown arrow-head 
(Fig. 12). Sole opaque white. 


Dimensions (in mm) of the Holotype are: length 7.2, breadth 3.8, 
rhinophores 0.75, tentacles 2.5, anterior cerata 0.75, posterior cerata 
2.7. Paratypes 1 and 2 respectively 3.8 and 12 mm long, 1.6 and 7 mm 
broad, with the longest cerata 1.8 and 5 mm. 


Brown jaws (Fig. 13) 2.2 mm long, oval in shape, with smooth 
of which is 2.40 um wide and the newest 280 „m. Newest tooth (Fig. 14) 
masticatory borders. Pale radula 2.2 mm long with 22 teeth, the oldest 
has 10 denticles each side of the central notch; marginal denticles longest, 
secondary denticles absent. Older teeth with only 8 denticles each side, 
denticles not greatly abraded. 


Discussion. The shape of the jaws without a projecting bosse, the 
deeply concave shape of the teeth, and the two simple rows of cerata 
in the right liver allies C. incola to C. asamusiensis Baba (1940: 109) 
from Asamusi, Mutu Bay, northern Japan, and C. bernadettae Tardy 
(1965:1) from Bas-Poitou on the Atlantic coast of France. From both 
species, C. incola is separated by having only one, not two or three, 
long marginal denticles on the teeth, darker body colour, and different 
colour patterning. C. incola differs from other species with two simple rows 


of cerata in the right liver(Burn, 1966b: 28) in the absence of secondary 
denticles on the radular teeth. 


Its presence on the soft bottom areas of Port Phillip Bay suggests 
that C. incola, like other species of the genus (Collier and Farmer, 1964; 
Tardy, 1965; Burn, 1966b), is a burrowing species. 

This is the first record of Cerberilla for southern Australia. The 
specific taxon is the Latin incola — a resident or native. 

ZOOGEOGRAPHY 


The two new species belong to genera with world-wide distributions 
throughout tropical and temperate seas. Ercolania margaritae is remarkable 
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for its annual occurence in vast numbers at its type locally. Cerberilla 
incola relates in size and radular teeth to congeners from high middle 
latitudes in the Northern Hemisphere, rather than to the larger species of 
the tropics. 


The other ten species have varying distributions in southern and 
eastern Australia. Philine angasi, Liloa brevis and Doris cameroni occur 
from northern New South Wales in the east to the Cape Naturaliste — 
Rottnest Island area of south Western Australia in the west, including 
Tasmania. Chemnitzia maria and Pyrgiscus fusca range from New South 
Wales to South Australia, including Tasmania. Austrocylichna exigua 
and Haminoea maugeansis have been found only in central Victoria, 
Tasmania and South Australia, and Retusa pelyx only in central Victoria 
and possibly Tasmania. Aglaja (Philinopsis) taronga is widely distributed 
along the eastern seaboard from southern Queensland to Tasmania, as 
well as in New Zealand. It has not been found further west than Port 
Phillip Bay. Aglaja (Melanochlamys) queritor is presently recorded only 
from central and western Victoria. 


All the species may be regarded as belonging to the temperate fauna 
of southern Australia. Those with wide distribution from east to west 
including Tasmania can tolerate considerable fluctuation of sea temper- 
tures, whereas those with narrower distributions in Victoria, South 
Australia and Tasmania, or only Victoria and Tasmania, are less tolerant, 
especially of higher temperature. Probably the latter species should be 
set apart as belonging to the cool-temperate fauna centred upon Tasmania. 
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BOOK REVIEW 


Die miocáne Mollusken fauna von Miste-Winterswijk N.L. (Hemmoor). 
(The miocene molluscan fauna from Miste-Winterswijk, Netherlands) by 
Fritz Noidsieck, 1972, VI, 188 pp., 3 text fig., 9 tables and 350 plates (line 
drawings). Gustav Fischer Verlag, Stuttgart (ISBN 3-437-20107-7) Price, 
DM118, Aust. $29.50 approximately. 


In this work, Dr. Fritz Nordsieck, author of three books on the living 
marine mollusca of Europe, describes and illustrates 337 fossil molluscs 
from the Middle-Miocene Hemmcor Stage of Miste-Winterswijk in the east 
of Holland, close to the German border. An introductory chapter dealing 
with the significance of the fauna for palaeotemperature determination, 
stratigraphic correlation and palaeogeography, is based on the work of 
Anderson, Janssen and Sorgenfrei, who have studied in great detail, similar 
faunas from Germany and Denmark. 


Then follows the main body of the work which consists of brief 
descriptions of 86 bivalves, including one new subgenus and nine new 
species or sub-species; eight scaphopods, and 243 gastropods, including 
two new genera, two new subgenera and 31 new species or subspecies. 
Several new forms are also described, despite the fact that they are not 
recognised by the Code of Zoological Nomenclature. The new genera and 
subgenera are proposed in footnotes with a minimum of description and 
comparison, and in one case the genus is invalid, as there is no diagnosis 
whatsoever. Others also may not comply with the provisions of the Code, 
as there appears to be no proper differential diagnosis. None of the species 
descriptions are accompanied by even a brief synonomy, nor are measure- 
ments of types quoted nor types properly designated and their repositories 
and registered numbers cited. Many of the new species and sub-species 
are based on one or two specimens. Faults such as these are not to be 
expected in a modern taxonomic work, and if the book is merely aimed 
at amateur fossil collectors and malacologists, then this kind of book is 
no place for the erection of new taxa. The price of the book seems way 
beyond its value and will place it beyond the reach of most palaeontologists. 


T.A.D. 


NOTICE 


Research on an index patterned after C. D. Sherborn's INDEX ANIMALIUM is 
underway at the National Museum of National History, Washington, D.C. 20560, U.S.A. 
The coverage is Mollusca only and plans are to include original references to publi- 
cations including illustrations. The period of chronological coverage begins in 1850, 
where Sherborn ended, and continues through 1870 to provide an overlap with the 
ZOOLOGICAL RECORD. 


Persons having knowledge of or access to obscure pertinent references are invited 
to correspond with the compiler, Florence A. Ruhoff, Department of Invertebrate Zoology, 
Mollusks. 


NOTES ON THE EGG CAPSULES AND HATCHING OF 
CRONIA AVELLANA (REEVE, 1846) 
AND THE EGG CAPSULES OF 
CRONIA PSEUDAMYGDALA (HEDLEY, 1903) 
(MURICIDAE: THAIDINAE) 


B. F. PHILLIPS 


C.S.LR.O., Division of Fisheries and Oceanography, P.O. Box 20, 
North Beach, Western Australia, 6020 


SUMMARY 


The egg capsules of two species of the genus Cronia in Australia are 
described. The capsules of both species are low and rounded. They are 
laid separately, being cemented to the substrate and to each other. 
The size of the capsules varies from approximately 2.6 mm in diameter 
in Cronia avellana with a mean of 84 eggs per capsule, to 3.6 mm іп 
diameter for Cronia pseudamygdala with a mean of 163 eggs per capsule. 
The young hatch as free swimming veligers. 


INTRODUCTION 


Cronia avellana (Reeve) and Cronia pseudamygdala (Hedley) are 
small whelks (to 3.5 cm) common in the littoral and sublittoral rocky 
areas. C. avellana is found between Cheynes Beach and Broome in 
Western Australia. C. pseudamygdala is found from northern Queensland 
to central New South Wales. Because of the close association of Cronia 
avellana with the whelk Dicathais orbita (Gmelin, 1791), some aspects 
of the vertical distribution on the shore, physiological tolerances and 
feeding behaviour were reported by Phillips (1969). In that paper it was 


identified as Agnewia avellana (Reeve) but is here emended to Cronia 
avellana (Reeve). 


As pointed out by Anderson (1960) and Murray (1963), little is 
known of the egg capsules of the Muricidae in Australia. In this paper, 
data on the egg capsules, size, number of eggs per capsule and length of 
time to hatching of the veligers are presented for C. avellana, and on the 
egg capsules, size and number of eggs per capsule for C. pseudamygdala. 


MATERIALS AND METHODS 


All specimens of C. avellana were collected from the reef platform 
at Fish-Hook Bay at Rottnest Island in Western Australia (Phillips, 1969) . 
Adults were held in aquaria connected to a closed circuit system at the 
Zoology Department of the University of Western Australia. After collect- 
ion from the aquaria, egg capsules were held in 250 ml glass dishes, the 
water being changed daily. Specimens of the egg capsules of C. avellana 
have been deposited with the W.A. Museum. 


The egg capsules of C. pseudamygdala were obtained courtesy of Dr. 
W. Ponder of the Australian Museum, Sydney. The adults had been 


collected from Long Reef, Sydney. The capsules were laid in an aquarium 
in the Australian Museum. 
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Fig. 1A. Egg capsules of Cronia avellana (Reeve). 
Fig. 1B. Egg capsules of Cronia pseudamygdala (Hedley). 
Block courtesy of F. V. Murray Memorial Fund. 


RESULTS 
Cronia avellana 


At Fish-Hook Bay, the major part of the population of C. avellana 
is sublittoral although considerable numbers are present from time to 
time on the top of the platform (Phillips, 1969). Copulation and egg 
capsule deposition were not observed but capsules were found in the 
lower notch area along the shore of the platform in each year between 
1964 and 1967. Deposition occurred in January and February (mid 
summer) in contrast to Dicathais in the same area in which the main 
deposition occurs in September and October (spring). 


Unlike Dicathais, C. avellana deposited egg capsules in the laboratory. 
Deposition occurred at night, the capsules being cemented to the walls 
of the aquaria at the water level. Females did not tend to be gregarious 
in the site of deposition. Deposition in the laboratory occurred in January 
February, the same time of year as observed in the field, although the 
aquaria circuit was under approximately constant temperature conditions. 


The number of capsules laid by a single female at one time varied 
from 1-7, apparently depending on size of female, although no measure- 
ments were taken. It was not possible to determine if females laid capsules 
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on more than one occasion. The capsules are low, rounded and approx- 
imately 2.6 mm in diameter (Fig. 1A). The capsules are laid separately 
They are cemented to the substrate and although no basement membrane 
was visible, they are cemented together. The area of aperture from which 
the veligers are released is approximately circular and 0.44 mm in dia- 
meter. The eggs are roughly spherical at the time of deposition of the 
capsules and approximately 0.16 mm in diameter. 


The eggs of a total of 23 capsules were counted, yielding a mean of 
84 (range 54-106) eggs per capsule. A range of hatching times of cap- 
sules laid by a single female occurs. Of a group of six capsules laid 
on 4 February 1966, two hatched on 10 March 1966, two on 11 March 
1966, one on 14 March 1966 and the last on 17 March 1966, a mean 
of 36 days (range 34-41) to hatching. All of the eggs in the capsules 
developed and hatched, no nurse eggs being apparent. After hatching, 
the free swimming veligers (approximately 0.26 mm overall) showed a 


strong photopositive response. Facilities were not available to maintain 
these veligers. 


Cronia pseudamygdala 


The capsules of C. pseudamygdala (Fig. 1B) are similar to those of 
C. avellana. They are slightly larger than those of C. avellana, being 
approximately 3.6 mm in diameter. The area of the aperture from which 
the veligers are released is elliptical and measures approximately 0.64 mm 


X 0.36 mm. The eggs are roughly spherical at the time of deposition and 
approximately 0.20 mm in diameter. 


The eggs of a total of 11 capsules were counted, yielding a mean 
of 163 (range 140-210) eggs per capsule. 


DISCUSSION 


The capsules of C. avellana and C. pseudamygdala are distinguishable 
by size, slight differences in shape of the aperture from which the veligers 
are released, and by the number of eggs per capsule. The capsules of 
Cronia spp. are similar to those of Bedeva hanleyi (Angas, 1867) described 
by Hedley (1916). The eggs of Bedeva hanleyi are, however, considerably 
larger being described as *.. . about 5 mm in diameter rather flatter than 
hemispherical, with a central orifice about 1.5 mm across." and have fewer 
eggs per capsule, a total of only 23 eggs per capsule being illustrated (pl. 
49, figs. 23 and 24). The capsules of Bedeva hanleyi are also apparently 
deposited separately and not cemented together as in Cronia. 
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RECORDS OF THREE OPISTHOBRANCHS FROM SOUTH AUSTRALIA 
Robert Burn hon. Associate, National Museum of Victoria, Melbourne. 


Family ELYSIIDAE 

Elysia australis (Quoy and Gaimard, 1833: 317). Two specimens, each 
3 mm long preserved, collected near the monument at Talia Caves, far 
West Coast, by W. Zeidler, 25 February 1975 (S.A. Museum TD 107), 
are a new record for South Australia. Both animals have black rhino- 
phores, black stripe on centre of head, black edging to parapodia with 
white patches below, and black tail tip. The outer sides of the parapodia 
are heavily pigmented brown. This colour patterning, and especially the 
black stripe on the head, agrees with recent descriptions of specimens from 
southern Queensland (Burn, 1966b: 104) and central New South Wales 
(Thompson, 1973: 245, fig. 2b). The record of this species from Victoria 
(Burn 1966c: 269), based upon an animal without a black stripe on the 
head, should be treated as doubtful. 


Family DORIDIDAE 

Hypselodoris infucata (Rúppell and Leuckart, 1828: 34). This species 
was first recorded from South Australia under the name H. saintvencentius 
Burn (1962: 151; 1966: 332). H. infucata is a widely distributed Indo- 
Pacific tropical to warm temperate species (Edmunds, 1971: 375, pl. 1B; 
Thompson, 1972: 395 (in part); Rudman, 1973: 190). It is a very common 
species in South Australia, from St Vincent Gulf to the West Coast. The 
following is a list of localities from which specimens have been identified 
(the initials SAM — South Australian Museum, and NMV — National 
Museum of Victoria, indicate where the specimens are deposited). 


Aldinga Beach, 1 km N of boat ramp, 1 November 1969, 1 spec., R. Burn & B. J. Smith, (NMV). 
Port Noarlunga, 5-6 m on weed, 22 November 1970, 1 spec., N. Coleman (NMV). 

Christies Beach, 2 May 1963, 1 spec., H. Laws (SAM; Burn, 1956d: 332). 

Coobow'e, December 1957, 3 spec., T. Hartley & R. Hall (NMV, Burn, 1962: 152). 

Gleason's landing, S of Cornv Point, 1969, 2 spec., T. Castle (SAM). 

Billy Light's Point, Port Lincoln, 6 November 1969, 7 spec., R. Burn, B. J. Smith & J. Veitch (NMV). 
Off Port Lincoln, 10-20 m, numerous spec., 1967-1969, J. Ve'tch (NMV). 

Smoky Bay, 5 m, 24 May 1973, 5 spec., D. Barnfather (NMV). 

Murat Bay, Ceduna, 8 November 1969, 3 spec., R. Burn & B. J. Smith (NMV). 

Whittlebee Point, near Ceduna, 9 August 1974 and 28 February 1975, 5 spec., W. Zeidler (SAM). 


Family FACELINIDAE 

Austraeolis ornata (Angas, 1864: 67). A single preserved specimen, 12 mm 
long as preserved, collected at Whittlebee Point, near Ceduna, by W. 
Zeidler, 9 August 1974 (S.A. Museum TD 115) is a new record for 
South Australia. It has the asymmetrical liver arches, perfoliate rhino- 
phores and patches of cream pigment on the dorsum that are diagnostic 
of the species (Burn, 1966a: 31). 
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NOTES ON INTRODUCED SLUGS OF THE FAMILIES 
LIMACIDAE AND MILACIDAE IN AUSTRALIA, 
WITH TWO NEW RECORDS 


C. O. van REGTEREN ALTENA 
Rijksmuseum van Natuurlijke Historie, Leiden, Netherlands 


BRIAN J. SMITH 
National Museum of Victoria, Melbourne, Victoria, Australia 


SUMMARY 


Six species and one variety of milacid and limacid slugs introduced 
into the Australian fauna are discussed. In the Milacidae these are 
Milax gagates (Draparnaud, 1801) and М. gagates var., and in the 
Limacidae Deroceras reticulatum (Müller, 1774), Deroceras caruanae 
(Pollonera, 1891), Limax maximus Linnaeus, 1758, Lehmannia (Lehmannia) 
еа (Bourguignat, 1861), and Lehmannia (Limacus) flava (Linnaeus, 


Two of these, D. caruanae and L. (L.) nyctelia are recorded from 
Australia for the first time. 


Keys for the identification of these species are provided and ecological 
notes given to aid in field studies. 


INTRODUCTION 


The Australian terrestrial mollusc fauna contains eight families of 
slugs. Three of these, the Athoracophoridae, the Cystopeltidae and the 
Rathouisiidae consist of endemic species while the other five are repre- 
sented only by species introduced to Australia, the Veronicellidae, the 
Testacellidae, the Arionidae. the Limacidae and the Milacidae, The species 
of the Veronicellidae were probably introduced from islands of the Southern 
Pacific while all species of the other four families introduced into Australia 
originated from Britain or Central Western and Southern Europe and 
possibly North Africa. 


The present study arose out of the need to determine a common 
limacid slug which did not appear to have been recorded from Australia. 
Examination of the literature and museum reference collections of intro- 
duced slugs in Australia has revealed considerable confusion concerning 
correct nomenclature and it was felt that a reappraisal of the introduced 
slug fauna, and in particular the Limacidae and Milacidae, was long over- 
due. Critical identification of slugs has only been carried out once or 
twice (Quick 1952, Cotton 1954) and many early mis-identifications have 
been perpetuated in semi-popular literature. 


Introduced slugs were first recorded in Australia by Quoy and Gaimard, 
1824, who described two species, Limax megalodontes (=L. flavus) and 
L. maurus (=Milax gagates), from Port Jackson. Several later authors 
also erected new names for introduced species (Gould, 1852; Selenka, 
1865; Lehmann, 1864; Tate, 1881, and Hedley, 1888). An excellent example 
of the dispersive powers of these introduced species is given by Hedley, 
1888, who erected Limax queenslandicus as a new species from Burleigh 
Heads as “The remoteness of the spot in which it was found from the 
centres of civilization forbids any supposition that it may be an introduced 
species.” 
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An early assessment of the introduced slug fauna was carried out 
by Musson (1891) who recorded 5 species of limacids and milacids from 
many localities in Victoria, New South Wales, Tasmania and Queensland. 
He recognised as erroneous the many new Australian taxa erected in these 
families and correctly assigned most of these to existing species. Cotton 
(1954) repeated this appreciation of the introduced molluscs and added 
many South Australian localities. This work was reinforced by Quick 
(1952, 1960) who listed several European species as introductions into 
Australia. Other species listings were given by Gabriel (1930) for Vic- 
toria, and by Petterd and Hedley (1949) and Kershaw (1957) for Tas- 
mania. 


The present study attempts to revise the status and composition of 
the limacid and milacid fauna of Australia, to provide keys to the identi- 
fication of the species and to add further data concerning the distribution 
and ecology of the species in Australia. Material verified by dissection 
is so designated; other material listed has been examined but not necessarily 
dissected. 


KEY TO THE FAMILIES OF AUSTRALIAN TERRESTRIAL SLUGS 


1. (a) Body with external shell at posterior end .... .... Testacellidae 
(D)ABOodyAwithoutiexternalishcUl A T 2 

2. (a) Body separable into visceral mass and foot at posterior end 
AS, A сс. Cystopeltidae 
(b)="Body+entires s.r Ee Te es onsite et ET. 3 
3. (a) Body extended on both sides of the foot .... .... .... .... .... .... 4 
(b) Body not extended on both sides of the foot .... .... .... .... 5 

4. (a) Body greatly flattened dorso-ventrally, animal herbivorous 
NM Ur SERT UA ANC Veronicellidae 

(b) Body laterally flattened to cylindrical with mid-dorsal keel, 
animal$CarnivOLOUSR Нее Rathouisiidae 


5. (a) Body with mantle reduced to small triangle, with respiratory 
orifice mid-dorsally situated, no shell .... .... Athoracophoridae 


(b) Body with saddle-shaped mantle, respiratory orifice on right 

sideiswithyinternalsshell mcer" 

6. (a) Respiratory orifice before the middle of the mantle (Fig. la). 
shellEmostlyagranulard eT Arionidae 

(b) Respiratory orifice behind the middle of the mantle (Fig. 1b) 

shellKentire*: o л ашай c Soap LE Pre AER PORE ener S 


7. (a) Mantle with horseshoe-shaped groove, spermatophore present 


TUMULUM SLOPE à» eran Milacidae 
(b) Mantle without horseshoe-shaped groove, no spermatophore 
present me. т toD NUT ДЕК em Limacidae 


Family MILACIDAE 


Mantle with the respiratory orifice behind the middle of the right 
margin, mantle bears a horseshoe shaped groove. The dorsum is keeled 
up to the mantle or almost so, A spermatophore is produced. 
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Fig. 1. Two very schematic drawings 
to show the place of the 
respiratory orifice; a: Arion 
spec., b: Deroceras spec. 


Genus Milax Gray, 1855 


The median area of the sole is crossed by > shaped grooves. The 
dorsum is keeled up to the mantle. The genus is without lateral body 
bands at all stages of growth. The shell is thicker than in the Limacidae 
and has a median non-spiral nucleus near the posterior margin. Intestine 
with one forwardly directed loop (fig. 2b). The pedal gland lies free 
in the body cavity. The right ocular tentacle lies to the left of both penis 
and vagina. Atrial glands and a stimulator are present in the Australian 
species. 


The species and a probable variety occurring in Australia can be 
distinguished as follows: 


1. (a) Epiphallus about 21 times as long as penis .... .... .... 
v M MT M. gagates (Draparnaud) 


(b) Epiphallus about 4 times as long as penis and very narrow 
UH Nosti RUE M. gagates (Draparnaud) var? 


The species and variety are black or grey in colour, becoming lighter 
on the sides of the body. The keel is dark and the respiratory orifice is 
without a pale margin. 


It has been postulated that two other species, Milax sowerbyi (Férus- 
sac, 1823) and Milax budapestensis (Hazay, 1881) could occur as intro- 
ductions in Australia, as both species have been recorded as travellers. 
the former being tentatively recorded from South America and New Zea- 
land (Quick, 1969). However, so far these species have not been con- 
firmed from Australia and are excluded here until such confirmation is 
obtained. 


Milax gagates (Draparnaud) 
Text fig. 2a, b, & c. 


1801 Limax gagates Draparnaud. Tableau Moll. terr. fluv. France: 100. 
1824 Limax maurus Quoy & Gaimard, Voy. l'Uranie et la Physic. Zool.: 427. 
1865 Limax pectinatus Selenka, Malakzool. Bl. 12: 105. 

1881 Milax tasmanicus Tate, Pap. Proc. R. Soc. Tasm. for 1880: 16. 

1881 Milax nigrícolus Tate, Pap. Proc. R. Soc. Tasm. for 1880: 17. 

1891 Amalia gagates. Musson, Proc. Linn. Soc. NSW., (2) 5: 91. 


Length extended about 50 mm. Body black to greyish changing 


gradually to yellowish-white towards the sole (fig. 2a). Sole pale, divided 
into three zones, the centre provided with > shaped grooves. Shell 
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Fig. 2. Milax gagates (Draparnaud), Victoria, Doncaster, Donvale High School, 18.viii.1970, ? 
coll.; a: outer appearance from right side, scale 10 mm; b: alimentary system, scale 2 mm; 
c: anterior part of reproductive system, scale 1 mm. 


about 4.5 x 3 mm, at the top concave from the posterior end, the 
nucleus is the highest point and lies near the end, flattened at the underside. 
Radula formula (Quick, 1960) about C 17 27. 


The ovotestis is concealed by lobes of the digestive gland. The 
hermaphrodite duct is folded and the terminal portion is narrow and bears 
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the talon, which is wider, at its entrance to the albumen gland. From the 
spermoviduct the female part dominates more and more over the prostate 
in the development. Where the prostate ends in the vas deferens, the 
female part changes into the oviduct (fig. 2c). The receptaculum seminis 
is connected to the oviduct by a short duct which leads to a short vagina. 
The vas deferens enters the epiphallus which is about two and a half times 
as long as the penis. The penial retractor inserts where the penis emerges 
from the epiphallus and the penis and vagina enter the atrium together. 
The atrial gland, which is about as long as the receptaculum and its duct, 


also enters in that position. The atrium contains a long, almost smooth 
stimulator. 


The spermatophore is: “a brown chitinous tube about 10 mm long, 
widest at the centre and narrowing at the anterior end. Except at two 
places on the concave side, it bears prominent spines throughout. The 


spines have four main branches, and fourteen or sixteen terminal points”. 
(Quick, 1960). 


This transports the sperm from the penis of one partner into the 
receptaculum seminis of the other where it dissolves (dissolved parts are 
often found in the receptaculum). 


, 


Distribution: S.W. Europe (type-locality: southern France); intro- 
duced in North and South America, the Canary Islands, South Africa, 
Australia, Hawaii. 


Australian Distribution: Common in southern N.S.W., Vic., Tas., S. 
Aust., southern W. Aust. 


Material examined: Buchan Caves camp ground, Victoria, R. Plant, 6.ix. 
1970, 3 spec. (dissected); Doncaster, Victoria, Donvale High School, 18. 
viii. 1970, 12 spec. (dissected); Jorahomord nr. Orbost, Victoria, B. J. 
Smith, 1.vi.1967, 1 spec. (dissected); Pyrites Creek, 5 km. E. Bacchus 
Marsh, Victoria D. Penton, 1.vii.1972, 1 spec. (dissected); plus many 
undissected specimens collected from throughout Victoria, southern N.S.W., 


Tasmania and southern Western Australia in the collections of the various 
state museums. 


Remarks: This species is easily recognised in the field by its dark 
colour and the obvious keel which extends from the tail to the posterior 
edge of the mantle. The species Limax maurus Quoy and Gaimard 1824 
from Port Jackson, Limax pectinatus Selenka 1865 from Sydney, Milax 
tasmanicus Tate 1881 from Launceston and Hobart, Tasmania and Milax 
nigricolus Tate 1881 from the Adelaide area of South Australia, are here 
all referred to this species as the descriptions fall within the specific 
variation of the species. The main reason for the erection of these species 
from Australian material is the apparent unwillingness of the authors to 
accept that introduced species could become so widespread and well 
established in the time from first settlement. 


The species is found in areas modified by human settlement or 
activity such as suburban gardens, cleared land and main access routes 
into bush areas. Found under logs and stones in damp situations and 
seen to congregate together in shelter situations in hot dry weather. 
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Fig. 3. Milax gagates (Draparnaud) 
var.?, Victoria, Pakenham, 
4.viii.1970, D. Quincey coll.; 
reproductive system, scale 1 
mm. 


Milax gagates (Draparnaud) var.? 
Text fig. 3 


This variety (?) only differs from 
M. gagates in having the epiphallus 
much narrower and about four times 
as long as the penis (fig. 3). We have 
so far examined 26 specimens of M. 
gagates and 23 of the probable variety, 
all from Victoria. The variety reminds 
one somewhat of the South African 
specimen figured on pl. 2 fig. 13 of 
Collinge (1900) which he calls Amalia 
ponsonbyi nov. spec. Collinge does not 
mention how many specimens he saw 
of this “new species". As M. gagates 
is recorded from both South Africa and 
Australia, it is probably no more than 
a variety of this species, but further 
investigation on living specimens is 
needed to settle this question. 


Family LIMACIDAE 


Mantle with the respiratory orifice 
well behind the middle of the right 
margin. Keel at the posterior end of 
the body, not nearly reaching the mantle. 
The shell is thin and has a nucleus near 
the posterior right end and growth lines. 





KEY TO THE THREE GENERA FOUND IN AUSTRALIA 


Body spotted or nearly unpatterned, but no bands. The right 
ocular retractor lies to the left of both penis and vagina. The 
intestine has one forwardly directed loop (fig. 4b) .... Deroceras 


Body banded or spotted. The right ocular tentacle passes be- 
tween the penis and the oviduct or vagina. The intestine has 


two forwardly directed loops (fig. 6b) ... .... .... .... .... .... 2 
Body mostly banded, sometimes these bands change into 

spots. No rectal caecum)... —.. uo one eee ree Limax 
Body banded or spotted, rectum with a long caecum .... .... 3 


Body without spots and with lateral bands especially on the 
mantle, receptaculum seminis opens directly into genital 
atrium Lehmannia s. str. 


Body with spots and no lateral bands. Receptaculum seminis 
opens into oviduct .... s ss ss sss ss Lehmannia (Limacus) 
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Genus Deroceras Rafinesque 1820. 


Body spotted or without pattern, but with no bands. The right 
ocular retractor lies to the left of both the penis and vagina. The penal 
sarcobelum is present. The intestine has one forward directed loop. 


The two species living in Australia can be distinguished as follows: — 


1. (a) Large species ( + 50 mm., fig. 4a), often pale, flaccid body 
and exudes a white milky mucus when disturbed. Rectum 


withratcaecumBeme eI A D. reticulatum (Müller) 
(b) Smaller species, with narrow cylindrical body, no milky 
secretion. Rectum without caecum .... .... D. caruanae (Pollonera) 


Deroceras laeve (Muller) and D. agreste (Linnaeus) have also been 
quoted as occurring in Australia (Cotton, 1954; Musson, 1891). However, 
these species have often been confused with the two species confirmed 
here as occurring in Australia and neither of the species were found in 
any of the large amount of material examined from many and varied 
localities. We consider that the records of these two species have been 
by misidentification in the past and that they should be removed from 
the Australian faunal list until such times as they are confirmed by 
critical dissection studies. Both D. laeve and D. agreste are confined 
to marsh areas and other damp sites in Britain (Quick, 1961) and while 
this by no means excludes them from being introduced into Australia, the 
severity of the dry season in Australia would tend to put extra pressure 
on to species with such habitat preferences. 


Deroceras reticulatum (Müller) 


Text fig. 4a, b, c, & d. 


1774 Limax reticulatus Müller, Verminum terr. fluv. Historia, 2: 10. 
1891 Limax agrestis. Musson, Proc. Linn. Soc. N.S.W. (2) 5: 891 (Not Muller). 


Length about 50 mm.  Yellowish-white with black patches which 
can vary greatly (fig. 4a), sole yellowish-white. Shell about 4.5 x 3 mm. 
Radula formula (Quick, 1960): up to C 17 27 and 107 rows. 


The ovotestis reaches to or almost to the end of the body cavity. 
The hermaphrodite duct is twisted with a very narrow portion next to 
the talon, which is about twice as wide. The spermoviduct is folded; the 
prostrate terminates in the vas deferens, while the female part terminates 
in the almost straight oviduct (fig. 4c, d). The most characteristic 
structure of this species is the penis which consists of two parts (fig. 4c, 
d). The posterior part bears the appendix which has up to two or three 
small side-branches; the vas deferens opens into this section and the penial 
retractor is inserted here, The anterior part contains the sarcobelum, a 
long triangular shaped structure and with minute longitudinal grooves. The 


penis, the receptaculum seminis and the oviduct all open into the short 
atrium. 


Distribution: Europe (type-locality: Seeland, Denmark); introduced 
into most parts of the world with a moderate or subtropical climate. 


Australian distribution: Common in southern N.S.W., Vict., Tas., 
S. Aust. and southern W. Aust. 
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Fig. 4. Deroceras reticulatum (Müller), a, d: Victoria, Bairnsdale High School, 1.ix.1967, G. 
Balaan coll; b: after Hesse, 1926, pl. 1; c: Victoria, Avoca River, 27.x.1972, B. J. 
Smith coll.; a: outer appearance from right síde, scale 5 mm; b: alimentary system; c: anter- 
lor part of reproductive system, scale 1 mm; d: penis, scale 1 mm. 


Material examined: Avoca River, Victoria, B. J. Smith, 27.x.1972, 
2 spec. (dissected); Bairnsdale High School, Victoria, G. Balaan, 1.ix.1967, 
2 spec. (dissected): Eight mile creek, nr. Mitta Mitta River, Victoria, 
Dartmouth Environmental Survey, 11.iv.1973, 3 spec: Rosedale, Victoria, 
B. J. Smith and R. J. Plant, 17.vii.1974, 4 spec; Bogong Village, Victoria, 
A. Marsland, 26.11.1973, 1 spec. (dissected); Tablelands Road, 11 km. 
N. of Benambra, Victoria, Dartmouth Environmental Survey, 13.ix.1973, 
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2 spec; plus many other specimens collected throughout Victoria, southern 
N.S.W., Tasmania, South Australia and Western Australia in the collections 
of the various state museums. 


Remarks: The species is recognised in the field by its pale colour 
with dark brown to grey reticulations, sometimes so dense as to give a 
dark brown to grey appearance, sometimes with white calcareous looking 
spots and reticulations. The body often appears swollen and flaccid, 
the animal slow moving and not very active and a milky white secretion 
is exuded all over the body when the animal is disturbed. 


The records of A. agrestis by Musson 1891 are referred to this species 
as the brief description given appears to fall within the general description 
of D. reticulatum. 


The species is common in areas characterised by introduced plants. 
It is found at the base of stems of pasture grasses and under rocks in 
damp situations around houses. 


Deroceras caruanae (Pollonera) 
Text fig. 5a, b, & c. 


1891 Agriolimax caruanae Pollonera, Bull. Mus. Torina, 6 (99): 3, fig. 2. 
(?) 1888 Limax queenslandicus Hedley, Proc. R. Soc. Qld., 5 (4): 150. 


Length extended about 30 mm.  Yellowish to greyish white with 
small black sports on the mantle (fig. 5a); sole pale. Shell about 4 x 2.5 
mm. Байша formula (Quick, 1960): C 14 55. 


The ovotestis lies rather forward and has a short hermaphrodite duct 
(fig. 5b). The narrow section of the hermaphrodite duct and the talon, 
which is probably wider, are completely enclosed in the albumen gland. 


The spermoviduct is smaller than in D. reticulatum, The penis is the 
main character of this species (fig. 5c) consisting of two parts of which 
the posterior has two processes between which a tuft of appendices appears. 
The vas deferens opens here and the penial retractor is attached. The 
anterior part contains the sarcobelum with minute longitudinal grooves. 
The penis, the receptaculum seminalis and the twisted oviduct all open 
into a small atrium. 


Distribution: SW Europe (type-locality: Malta); introduced in North 
America, the Canary Islands, South Africa, Australia. 


Australian distribution: Southern Queensland, N.S.W., Vict., Tas., S. 
Aust., southern W. Aust. 


Material examined: Bairnsdale High School, Victoria, G. Balaan, 1.ix. 
1967, 1 spec. (dissected); Buchan Caves camp ground, Victoria, R. Plant, 
6.ix.1970, 1 spec. (dissected); Doncaster, Victoria, Donvale High School, 
18.viii.1970, 1 spec. (dissected); Snowy Creek, 5 km. S. of Mitta Mitta, 
Victoria, L. Winsor, 15.iv.1974, 2 spec.; Mitta Mitta River, 7 km. S. of 
Hume Weir, Victoria, Dartmouth Environmental Survey, 29.xi.1973, 4 
spec.; plus many undissected specimens collected from throughout Victoria, 
N.S.W., Tasmania, and southern Western Australia in the collections of 
various state museums. 


Remarks: This is the first time that the species Deroceras caruanae 
(Pollonera 1891) has been recorded from the Australian fauna, although 
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Fig. 5. Deroceras caruanae (Pollonera), Victoria, Bairnsdale High School, 1.ix.1967, G. Balaan col.; 
a: outer appearance from right side, scale 5 mm; b: reproductive system, scale 1 mm; 
c: anterior part of reproductive system, scale 1 mm. 


it is one of the commonest and most wide-spread species of introduced 
slugs. In the past it has been misidentified as either D. laeve, D. agreste 
or even small forms of D. reticulatum. 


In the field it is distinguished by its small size, light brown to grey 
uniform colour, cylindrical shape with the head protruding relatively 
quite a long way forward of the mantle, the non-viscous colourless mucus 
and the extremely rapid crawling and active behaviour. 


Limax queenslandicus Hedley has been very tentatively referred to 
this species as the description most closely allies it to this taxon. How- 
ever, a more thorough investigation of this is necessary before any firmer 
statement can be made. If this relationship is upheld, the unpalatable 
situation would arise where a name of an introduced species erroneously 
named as endemic to its host country, could take priority over the accepted 
name in its native region. 
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The species is a firmly established pest both of pasture plants and 
those of suburban gardens. It is very widespread and can be found in 
only slightly disturbed native bushland as well as wholly modified habitats. 
It is a cryptic animal being hard to see because of its size, colouration and 
its habit of resting in crevices and the root systems of plants. 


Genus Limax Linnaeus 1758 


Limacid with bands on the body, sometimes reducing to spots, prin- 
cipally on the mantle. No long rectal diverticulae. 


Limax maximus Linnaeus 
Text fig. 6a, b, c, & d. 


1758 Limax maximus Linnaeus, Syst. Nat., ed 10: 652. 


Length extended up to 200 mm. Body yellowish-white; mantle with 
larger or smaller patches; back mostly with four (fig. 6a) or two bands 
and frequently with patches, but colour and pattern is very variable with 
the bands even becoming interrupted and a more or less spotted pattern 
resulting. Shell 10 x 5 mm in the sub-adult specimen (55 mm length 
in alcohol) figured here. Shell (Quick, 1960): 11 x 7 mm. Radula 
formula (Quick, 1960): C 19 50. 


In two juvenile specimens from Victoria examined, the ovotestis is 
situated at the right side of the digestive gland and the backward directed 
loop of the intestine. Fig. 6d shows the relationship between the penis, 
vas deferens and tentacle retractor and associated nerves. 


Fig. 6c, showing a more developed reproductive system, is based on 
a specimen from Leiden, Netherlands (length in alcohol, 95 mm), at the 
male maturity stage, where the ovotestis has attained maximum size anc 
reaches the end of the body cavity. The hermaphrodite duct passes into 
the albumen gland which is not yet fully developed, while besides this 
lies the much broader talon. The albumen gland connects with the sperm- 
oviduct of which the prostrate is well developed, whereas the female part 
is not nearly full grown. The female part of the duct leads into the 
oviduct while the prostate enters the vas deferens which, in turn, leads 
into the penis near where the retractor inserts. The oviduct is about half 
the length of the receptaculum seminis and duct. These two structures, 
together with the penis, lead separately into the short genital atrium. 


Distribution: W and Mid-Europe (type locality: Sweden or England); 
introduced in North America, Australia. 


Australian distribution: N.S.W., Vict., Tas., S, Aust. 


Material examined: Doncaster, Victoria, 1967, 1 spec.; Pakenham, 
Victoria, D. Quincey. 4. vii. 1970, 2 spec. (dissected); Mildura, Victoria, 
A. Borlace, 2. ii, 1971, 3 spec.; Mitta Mitta River, 7 km S. of Hume Weir, 
Victoria, Dartmouth Environmental Survey Survey, 29. xi. 1973, 3 spec.; 
plus other material from N.S.W. and Tasmania in other state museums. 


Remarhs: This is the largest species of terrestrial slug, either native 
or introduced, found in Australia, reaching 180 mm in length. In the field 
it is readily identified by its large size, usually bearing dark and light 
longitudinal bands on the body, though not on the mantle which has 
irregular dark spotting or marbling. The pattern is usually a clear and 
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Fig. 6. 


Limax maximus Linnaeus, juv. a, b, d: Victoria, Pakenham, 4.vii.1970, D. Quincey coll. 
f: Limax maximus (male maturity stage), Netherlands, Leiden, 1909, R. Horst coll; а: 
cuter appearance from above, scale 10 mm; b: alimentary system, scale 10 mm; c: reproductive 
system, scale 10 mm; d: anterior side of part of penis and other organs, enlarged. 
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distinct one, not blurred into one over-all colour as in the other large 
slug Lehmannia (Limacus) flava. Body and pedal mucus is less viscous 
than in L. (L.) flava and is colourless. 


It is not a common species and has a very discontinuous distribution. 
It is confined to permanently damp localities, usually associated with 
decaying vegetable matter, but not usually in close association with 
dwellings. It is found in suburban gardens and in modified open country 
where its habitat requirements are met. It does not appear to penetrate 
far into native bush areas. 


Genus Lehmannia Heynemann 1862 


Limacid with bands and spots on the body, with or without lateral 
bands on the body and mantle. Right ocular retractor passes between 
the penis and oviduct or vagina. Rectum with a long caecum. 


It is proposed to divide the genus Lehmannia into two subgenera on 
the basis of reproductive anatomy. Lehmannia s. str. is characterized by 
the receptaculum seminis opening directly into the short atium, whereas 
in the subgenus Limacus, the receptaculum opens into the oviduct before 
it enters the atrium. 


The subgenus Limacus Lehmann 1864 is intermediate between Limax 
and Lehmannia. The radula, with a longer mesocone and a small ectocone 
on the outermost marginals is similar to Limax maximus, whereas 
Lehmannia has a shorter mesocone and more ectocones on these marginals. 
However, because Limax cinereoniger Wolf has a somewhat shorter meso- 
cone and more ectocones on the outermost marginals, we cannot set so 
much value on the radular characters, at least at generic level. The long 
intestinal caecum (or diverticulum) is a character of Lehmannia (figs. 7b, 
8b) and, therefore, we have put the subgenus Limacus in this genus. 


The two species of this genus found in Australia, one belonging to 
each of the subgenera, can be distinguished as follows: 


1. (a) Body without spots and with lateral bands, especially on the _ 
mantle: ela A e He ТЕСЕ MEN У NIE L. (L.) nyctelia 


(b) Body with spots and without lateral bands .... L. (Limacus) flava 


Subgenus Lehmannia s. str. 


Description as for genus above with receptaculum seminis opening 
into a short common genital atrium with the penis and oviduct, 


Lehmannia (Lehmannia) nyctelia (Bourguignat) 


Text fig. 7a, b, & c. 


1861 Limax nyctelius Bourguignat, Spec. malac.: 41, pl. 2, fig. 3, 4. 
1880 Limax legrandi Tate, Pap. Proc. R. Soc. Tas. for 1880: 16. 


Length extended about 50 mm. Brownish on the back with blackish 
longitudinal bands, especially on the mantle (fig. 7a). On the sides the 
brownish colour passing into yellowish-white which is also the colour 
of the tripartite sole. Shell to 5 x 2.75 mm. Radula formula (Quick, 1960, 
average): C 14 29. 
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Fig. 7. Lehmannia (Lehmannia) nyctelia (Bourguignat), Western Australia, Young River, between 
Esperance and Ravensthorpe, 22.vii.1968, G. F. Mees coll; a: outer appearance from above, 
scale 10 mm; anatomical situation of posterior part, scale 10 mm; c: anterior part of 
reproductive system, scale 4 mm. 


The ovotestis is visible through the body wall and lies near the end 
of the body cavity (fig. 7b). The hermaphrodite duct is very twisted and 
leads into and is completely enclosed by the albumen gland. At the 
posterior end of the spermoviduct the female section occupies most of the 
duct. Anteriorly this is reversed with the prostate enlarging just as it 
enters the vas deferens (fig. 7c). The short vas deferens enters the long 
penis at the point of insertion of the penial retractor and the penis, oviduct 
and the duct of the receptaculum seminis all enter the short atrium 


separately. 


Distribution: North Africa (type-locality: Algeria), western Romania, 
several localities in Bulgaria, southern Poland; introduced (except perhaps 
in one locality in West Germany) in North America, South Africa, Aust- 
ralia and greenhouses in Scotland. 


Australian distribution: Southern Queensland, N.S.W., and commonly 
in Vict., Tas., S. Aust. and W. Aust. 
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Material examined: Melwood, Hillside, Victoria, M. P. Wells, 29. v. 
1967, 1 spec. (dissected); Young River between Esperance and Ravens- 
thorpe, Western Australia, G. F. Mees, 22. vi. 1968, 1 spec. (dissected) ; 
Olinda Creek, Dandenong Ranges, Victoria, E. Watkins, 9. i. 1968, 1 spec. 
(dissected); Cape Otway, Victoria, D. C. Long, 22. v. 1970, 1 spec. (dis- 
sected); Bairnsdale State School, Victoria, 1 spec. (dissected); Bendigo, 
Victoria, J. Plant, 24. v. 1970, 1 spec. (dissected); Ensay, Victoria, J. A. 
Geeham, 29, v. 1967, 1 spec. (dissected) ; Launceston, Tasmania, B. J. Smith, 
20. iv. 1973, 1 spec. (dissected); plus many other specimens collected 
throughout Victoria and from various other state museum collections. 


Remarks: This is the first record of the species in the Australian fauna, 
even though it is one of the commoner species of introduced slugs in 
Australia. The specimens with light body and longitudinal bands on the 
body and mantle have previously been referred to Lehmannia marginata 
(Muller), but extensive dissection of many specimens from a number of 
widely separated localities have failed to reveal L. marginata, all specimens 
being referable to this species. We therefore consider that the inclusion of 
L. marginata in the Australian fauna could be an instance of misidentificat- 
ion and propose that it be withdrawn from the Australian list until such 
times as it is confirmed and accurately located. 


Another species which could also be found as an introduction. is 
Lehmannia valentiana (Ferussac) and care should be taken in watching 
for this species when determining Lehmannia species. 


Lehmannia (L.) nyctelia is easily recognised in the field by its light 
brown body with two lateral dark stripes on the mantle and body, occas- 
ionally with a median stripe also. The body is flaccid and the slug secretes 
a non-viscous, colourless mucus, The species is very common and wide- 
spread, occurring in cleared open country and in modified bush areas. 
It is found under rocks and logs in litter and around the roots of plants 
and appears to be well able to survive hot dry weather. It is not usually 
found in suburban gardens. 


Subgenus Limacus Lehmann 1864 


Description as for the genus above with the receptaculum seminis 
opening into the oviduct, not into the atrium. Body without lateral bands. 


Lehmannia (Limacus) flava (Linnaeus) 


Text fig. 8a, b, & c. 


1758 Limax flavus Linnaeus, Syst. Nat., ed. 10: p. 652. 

1824 Limax megalodontes Quoy & Gaimard, Voy. l'Uranie et la Physic. Zool.: 428. 
1852 Limax olivaceus Gould, U.S. Exp. C. Wilkes. Molls. 12: 4. 

1864 Limacus brechworthianus Lehmann, Malakzool. ВІ., 11: 145. 

1865 Limax bicolor Selenka, Malakolool. Bl., 12: 105. 


Body extended more than 100 mm.  Greyish with yellowish spots 
on the mantle and back; also yellowish-white sides and tripartite sole; 
hardly any keel (Fig. 8a). Shell about 9 x 5.5 mm. Radula formula 
(Quick, 1960): C 20 50 in about 150 rows. 


The ovotestis is completely concealed by the lobes of the digestive 
gland (fig. 8c.). The hermaphrodite duct is extremely twisted and leads 
to the albumen gland where the end is entirely enclosed. The posterior 
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Fig. 8. Lehmannia (Limacus) flava (Linnaeus), a, c: Victoria, Mildura, no data; b: after 
Hesse, 1926, pl. 1 fig. 2; a: outer appearance from above, scale 10 mm; b: alimentary system; 
c: reproductive system, scale 10 mm 





end of the spermoviduct is dominated by female glands, the prostate being 
more important anteriad where the vas deferens emerges. This then leads 
to the penis joining at the insertion of the penial retractor. The duct of the 
receptaculm seminis opens into the oviduct and a short vagina and the 
long penis open into a very short genital atrium. The free anterior end 
of the prostate gland and the receptaculum seminis opening into the 
oviduct instead of the atrium are the significant characters of L. (L.) 


flava. 

Distribution: Europe and part of Asia (type-locality: Sweden or 
England); introduced in North and South America, the Canary Islands, 
South Africa, Australia. 

Australian distribution: Southern Queensland, N.S.W., Vict., Tas., 
South Aust., southern W. Aust. Fairly common, closely associated with 
human dwellings. 
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Material examined: Mildura, Victoria, coll.?, date? (dissected); Pascoe 
Vale, Melbourne, Victoria, B. J. Smith, 23. x. 1969, 1 spec.; Carlton, Mel- 
bourne, Victoria, C. Kohlman, Dec. 1974, 1 spec., Moorabbin, Melbourne, 
Victoria, R. C. Robertson, 16. i. 1970; 1 spec.; plus other specimens from 
various other state museums, 


Remarks: This is a large obvious slug reaching up to 170 mm. in 
length. It is fairly common in suburban situations close to or in human 
dwellings where it inhabits damp situations usually associated with decay- 
ing vegetation or other material. The four species included here in syn- 
onymy were all erected from specimens collected in Australia and thought 
to be Australian native species. Their descriptions fall within the specific 
variation of this species and they are tentatively included here. It is of 
interest to note that one of them, Limacus breckworthianus Lehmann 1864 
is the or:ginal type species of the genus Limacus Lehmann 1864. 


The species is recognised in the field by its large size, the absence of 
bands on the mantle, usually a general merging of spots and background 
colour into an over-all olive-greeny-gray colour and the presence of a 
viscous yellow-orange mucus secreted all over the body and particularly 
from the pedal mucus glands. 


CONCLUSION 


, This study establishes the introduced milacid and limacid slug fauna 
of Australia at six species and one variety, two of which are new records 
for Australia. It is suggested that several species, which have long been 
included in the Australian faunal listings, are probably not present, the 
records being due to misidentification of material. However it is very 
evident that a great deal more detailed collecting and critical examination 
of material is required to establish whether any further species should be 
added to the list. Species most likely to be established as additional intro- 
ductions to those listed above are as follows: 


Milacidae Milax sowerbyi 
Milax budapestensis 


Limacidae Deroceras laeve 
Deroceras agreste 
Lehmannia marginata 
Lehmannia valentiana 


It is hoped that this study will stimulate more interest and work on 
accumulating basic data on the introduced molluscs, many of which are 
of major economic importance in Australia. 
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Explanations of the abbreviations used in the figures 


a: atrium Ov: oviduct 

ag: albumen gland p: penis 

ba: branch of aorta pa: penial appendage 

Gh caecum (diverticulum) pp: process of penis 

cn: central nervous system pr: prostate 

dg: digestive gland rp: penis retractor 

e: epiphallus rs: receptaculum sem'nis 

ga: gland of atrium rt: tentacle retractor 

go: gland of oesophagus sm:  sarcobelum (in the penis) 
h: heart Sp: spermoviduct, female part 
hd: hermaphrod:te duct Sr: stimulator (in the atrium) 
1: intestine st: stcmach 

k: kidney t: talon (— seminal vesicle, Quick, 1960) 
n: nerve у: vagina 

ot: ovotest's vd: vas deferens 


All the figures are more or less schematic! 


DESCRIPTION OF A NEW SPECIES OF 
PECTINID BIVALVE FROM THE 
JUAN FERNANDEZ ISLANDS, CHILE 


BARRY ROTH 


Department of Geology, California Academy of Sciences 
San Francisco, California 


Plate 6 


SUMMARY 


Chlamys phalara, sp. nov., is described from material trawled off 
Juan Fernandez Island in 80-200 metres. What is apparently the same 
species was previously recorded from the Chilean mainland under the 
erroneous identification, Chlamys amandi (Hertlein, 1953). The holotype 
of the latter species is d'scussed. 


INTRODUCTION 


A suite of scallop shells of the pectinid genus Chlamys, sent in 1969 
to the Geology Department of the California Academy of Sciences by Dr. 
Harold Vokes, Tulane University, constitutes the first record of the 
family Pectinidae from Juan Fernandez Island (Isla Más á Tierra), 580 
km west of the coast of mainland Chile. Dr. Vokes submitted the specimens 
for study by the late Dr. Leo George Hertlein, a specialist on Pectinidae, 
who tentatively identified them as Chlamys amandi (Hertlein, 1935). The 
specimens are, in addition, almost certainly conspecific with those from 
south-central Chile mentioned and figured by Soot-Ryen (1959), also 
under the name Chlamys amandi. The holotype of C. amandi, however, 
kindly located and photographed for me by Dr. Nibaldo Bahamonde N. 
of the Museo Nacional de Historia Natural, Santiago, Chile, and discussed 
below, proves to be an entirely different form. The Juan Fernandez 
specimens, although apparently closely related to a species of the Chilean 
Pliocene, stand in need of a new name and description, which are supplied 


here. In response to my request, Dr. Vokes generously supplied additional 
material for study. 


For assistance in this investigation, I express my gratitude to Harold 
and Emily Vokes, Tulane University; J. D. Taylor and Solene Whybrow, 
British Museum (Natural History); Rudolph Kilias, Zoologisches Museum, 
Humboldt-Universitit, Berlin; Nibaldo Bahamonde N., Museo Nacional de 
Historia Natural, Santiago; Louie N. Marincovich, United States Geological 
Survey; and Allyn G. Smith and William Light, California Academy of 
Sciences. 

TAXONOMY 


FAMILY PECTINIDAE RAFINESQUE 


Genus Chlamys Röding in Bolten 
Chlamys phalara sp. nov. 
Pl. 6, fig. 1-4 


[2] Chlamys amandi (Hertlein): Soot-Ryen, 1959: 30, pl. 1, fig. 7-8. 
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Description: Shell thin, subcircular, more or less oblique in outline; 
compressed, left valve slightly more inflated than right. Right valve 
sculptured with about 30 to 40 low, rounded ribs, many of which split 
into groups of two or three riblets; ribs smooth near the beak and very 
finely concentrically frilled on the outer portion of the disk; interspaces 
as wide or wider than ribs, crossed by fine, concentric lamellae, covered 
by minute, irregularly anastomosing, radial lineolation, and occasionally 
bearing low central riblets, particularly near margins of the valve; auricles 
unequal, anterior one larger, bearing about five scaly to nodulose radial 
riblets, with a well-developed byssal notch; margin below the notch with 
4 to 6 free pectinidial teeth; posterior ear obtuse, with about five riblets 
bearing sharp, imbricating spines and microscopic lineolation over all; the 
first three or four marginal ribs below this ear may have similar spines. 
Left valve with narrower, sharper ribs which rarely bifurcate and are either 
smooth or sparsely ornamented with short, raised scales, variably distri- 
buted over the disk; interspaces sculptured about as on right valve; auricles 
unequal, anterior one without byssal notch, its anterior margin nearly 
perpendicular to hinge line, bearing about seven finely nodulose riblets; 
posterior auricle sometimes without ribs; both auricles microscopically 
wrinkled; hinge line imbricately scaled. Color of exterior of valves var- 
iously white, cream-color, yellow, orange-brown, or rosy-red, singly or in 
combination, the left valve always the more deeply colored. Ribs often 
darker than interspaces, Valve margins below the auricles typically with 
a narrow streak of reddish brown, the same color sometimes appearing 
inside, along the hinge line. White mottling, characteristically composed 
of chevron-shaped markings pointing towards the beaks, often occurs over 
part of one or both valves. 


The entire left valve, and portions of the right, are coated with en- 


crusting sponge in many of these specimens; a few have lepadomorph 
barnacles attached. 


Type locality: California Academy of Sciences locality No. 41568, 
trawled off Juan Fernandez Island (Isla Más á Tierra), Chile, in 80-200 
metres, R/V Anton Bruun, 15 December 1965. The log of the Anton 
Bruun's Cruise 12, during which the collections were made, records that 
on the date in question the ship was at 33° 29-42’ S lat., 78° 55’ W long. 
and that eight hauls were made with a 12 m shrimp trawl (E. H. Vokes, 
personal communication). Thirty-four specimens examined. 


Dimensions: Holotype, length 38.4 mm; height perpendicular to hinge 
line 38.6 mm; diameter (joined valves) 9.2 mm. Measured paratypes: 
(a) length 33.2 mm; height 34.0 mm; diameter 7.3 mm; (b) length 32.1 


mm; height 32.5 mm; diameter 6.9 mm; (c) length 32.5 mm; height 32.0 
mm; diameter 7.4 mm. 


Type material: Holotype, right and left valves, No. 54752, Department 
of Geology, California Academy of Sciences, San Francisco. Paratypes, 
Nos, 54753-54754, same institution. Additional paratypes are deposited 
in the following institutions: Museo Nacional de Historia Natural, Santiago, 
Chile; National Museum of Victoria, Australia; U.S. National Museum 
of Natural History, Washington, D.C.; and Los Angeles County Museum 
of Natural History, California. 


Distribution: Mainland Chile: Calbuco to Chonos Archipelago, in 
5-300 metres (Soot-Ryen, 1959). Juan Fernandez Islands. 
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Etymology: From the Greek phalaros — having a white patch. 


Commentary: The present specimens are in all probability conspecific 
with those cited and figured by Soot-Ryen (1959: 29-30, pl. 1, figs. 7, 8) 
as Chlamys amandi from numerous stations, on a variety of bottom types, 
in the vicinity of Chiloe Island and the Golfo de Ancud, Chile. This new 
record, therefore, represents a northwestward range extension of some 
600 miles. Previous reports on the molluscan fauna of the Juan Fernandez 
Islands (Dall, 1909; Odhner, 1922) have not listed any Pectinidae. Of a 
total of 39 marine molluscan species then known to occur at Juan Fern- 
andez, Odhner (1922) cited 13 as also occurring along the west American 
mainland; to this group is now added C. phalara. 


Chlamys phalara differs from all other species of Chlamys known to 
be living in the eastern Pacific region in its oblique outline, thin shell 
texture, and fineness of ribbing. The color pattern is also unique among 
regional Pectinidae, although the white, chevron-shaped markings recall 
in a vague way those of Chlamys (Leptopecten) monotimeris (Conrad, 
1837) (figured by Grau, 1959, pl. 35, fig. 2; as C. [L.] latiauratus monotim- 
eris). Argentinian specimens of Chlamys patrice (Doello-Jurado, 1918) 
in the California Academy of Sciences collection show somewhat the same 
type of microsculpture, fine concentric lamellae in spaces between the ribs, 
traces of reddish brown on valve margins below the auricles, and — 
rarely — faint, opaque, white clouding on the left valve near the beak, 
similar to the white chevrons of C. phalara. From the new species, C. 
patriae differs in having single, not fascicled, ribs on the right valve, which 
are separated by deeper interspaces; and a sturdier shell with both the 
concentric lamellae and microscopic lineolation more strongly developed. 


Chlamys phalara should also be compared with the Pliocene Chlamys 
moerickei (Hertlein, 1936) (replacement name for Pecten tenuicostatus 
Hupé, 1854, non Mighels & Adams, 1841), described from “los faluns de 
Chiloé," but best known from Tubul (Philippi, 1887; Moricke, 1896). 
Both species are thin-shelled, inequivalve and moderately to strongly 
inequilateral, with short hinge line and fine ribs which do not markedly 
indent the margin of the shell. The microsculpture of both consists of 
anastomosing radial lineolation overriding the scales on the ribs and the 
lamellae in the interspaces. The ribs of the right valve of C. moerickei 
show considerable variation in size and degree of fasciculation; some 
specimens are much like C. patriae in having large, single ribs. These 
three species seem to be phyletically closely related. Chlamys moerickei 
is a plausible ancestor of both C. patriae and C. phalara, which are prob- 
ably allopatric differentiates of the more variable C. moerickei stock. 
Chlamys phalara differs from C. moerickei principally in having less de- 
veloped microsculpture and a tendency towards narrower apical angle. 
The material at hand suggests that smaller maximum size and reduced 
variability of right-valve ribbing are other differences. 


Herm (1969: 104, text-fig. 41) considered Chlamys vidali (Philippi, 
1887) from the Chilean Pliocene to be similar and possibly ancestral to 
* Chlamys amandi," accepting Soot-Ryen's (1959) concept of the latter 
species; but I do not believe the relationship to be very close. Chlamys 
vidali differs from C. phalara in being equilateral, thicker shelled, more 
strongly ribbed, and approximately twice as large. Its hinge has strong 
bosses on either side of the ligamental pit, which are absent in C. phalara. 
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TEXT FIGURE 1. Chlamys amandi (Hertlein). Holotype (Museo Nacional de H'storia Natural, 
Santiago), left and right valves, Drawn by Jean F. D. Smith, California Academy of Sciences. 


Chlamys amandi (Hertlein, 1935) 


Text fig. 1 
Pecten australis Philippi, 1845: 56,  ''Patria: Insulae Cronos.” 
Non Pecten australis Sowerby, 1842: 76, pl. 19 figs. 210, 220. ''Swan River [Australia].” 
Pecten rosaceus Stempell, 1899: 228. '* Fundort: Calbuco [Chile]." New name for Pecten australis 


Philippi, non Sowerby. Dall, 1909: 256. ‘‘ Calbuco, Chilée, and the Chonos Islands.” 
Non Pecten rosaceus Deshayes, 1863: E-31. [nomen nudum]. 


Non Pecten varius Linné var. rosacea Locard, 1888: 34 [162]; non P. distortus Da Costa var. 
rosacea Locard, ibid.: 46 [174]; non P. tigrinus Muller var. rosacea Locard, ibid.: 117 [245]; 
non P. laevis Pennant var. rosacea Locard, ibid.: 120 [248]. 


Pecten (Chlamys) amandi Hertlein, 1935: 305. New name for Pecten australis Philippi, non Sowerby. 
Chlamys amandi (Hertlein), Grau, 1959: 81, 83. Hertlein, 1972: 4. Non Soot-Ryen, 1959: 30, pl. 1, 
tigs. 7, 8. Non Herm, 1969: 104, text-fig. 41. 
Type locality: Chonos Archipelago, Chile (approximately 44°-46° S lat., 
739 W long.). 


Type material: Holotype, Museo Nacional de Historia Natural, Santiago, 
Chile. 


Original Description: “ P. testa subaequivalvi, subaequilatera, ovata; 
radiis 30-34 laevibus; interstitiis transverse lamellosis; valva superiore 
rubra, subunicolore; inferiore pallida; auriculis inaequalibus costatis. Alt. 
10 1/4"', diam. 9"', crass. З 1/3" '. 


“ Diese Art hat fast ganz den Umriss, die Zahl der Rippen, die Bildung 
der Ohren wie P. ornatus, unterscheidet sich aber leicht durch folgende 
Kennzeichen: 1) der Bauchrand ist weit stárker gebogen, und beschreibt 
mehr als einen halben Kreis; 2) die Rippen sind alle gleich gross, nicht 
abwechselnd kleiner; 3) dieselben sind volkommen glatt, nicht schuppig" 
(Philippi, 1845). 


Commentary: Stempell's (1899) replacement name, Pecten rosaceus, 
is considered preoccupied by Locard's (1888) use of the same epithet at 
the varietal rank, in accordance with Article 17 of the International Code 
of Zoological Nomenclature. 
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Type material of Pecten australis Philippi (that is, Chlamys amandi) 
has never been illustrated. Its type locality, Chonos Archipelago, unboubt- 
edly influenced Soot-Ryen's (1959) application of the name to a species 
common in the adjacent Golfo de Ancud. A photograph of the holotype 
has generously been supplied by Dr. Nibaldo Bahamonde N.; while not 
suitable for publication, it clearly shows the characters of the shell and 
substantiates Philippi's diagnosis, with the possible exception of his com- 
parison to “P. ornatus". A drawing made from the photograph is re- 
produced here as Text Fig. 1. The holotype is moderately convex, sub- 
stantial, nearly equilateral, with 34 straight, approximately equal-sized 
ribs which are narrower than their interspaces and strongly crenulate the 
shell margin. The ribs are borne singly. The auricles are unequal, but not 
as markedly so as in Chlamys ornata (Lamarck, 1819) (figured by Abbott, 
1974: pl. 19, fig. 5140); they bear strong radiating ribs, 9 on the anterior 
and 7 on the posterior auricle of the left valve. The right valve is uni- 
formly light coloured within; the exterior of the left valve has three 


darker concentric zones. 


Several authors (von Martens, 1881; Smith, 1885; Grau, 1959) have 
suggested the synonymy of Chlamys patagonica (King, in King & Broderip, 
1832) and C. amandi — none apparently having compared type material 
of both nominal species. Dall (1909) reported C. patagonica to range, on 
the Pacific coast of Chile, from Chiloe Island and Puerto Montt southward 
to the Magellanic region. The Lund University Expedition did not collect 
it in the regions around Puerto Montt, and Soot-Ryen (1959: 30, 72) con- 
sidered records from north of about 52? south latitude to have been based 
on misidentifications, The holotype of C. amandi is clearly distinct from 
C. patagonica as figured by Sowerby (1842) and Grau (1959), having a 
much narrower umbonal angle and proportionally longer hinge line. In 
outline it more nearly resembles Pecten rufiradiatus Reeve, 1853. The 
latter species, with type locality “ Strait of Magalhaens," has not been 
positively identified since its original description, and various authors 
have considered it synonymous with other Magellanic species. 
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DISTRIBUTIONAL DATA FOR TWO SOUTH-EASTERN AUSTRALIAN 
OPISTHOBRANCHS 


Robert Burn Hon. Associate, National Museum of Victoria, Melbourne. 


Family GYMNODORIDIDAE 


Gymnodoris arnoldi (Burn, 1957: 16). This uncommon phanerobranchiate 
species was originally described from four specimens collected at Point 
Danger, Torquay, Victoria, and later a further three specimens were 
reported from the same locality (Burn, 1962: 97). Since then, the follow- 
ing material has been collected: 

Point Danger, Torquay, Victoria, 3 January 1965; 1 spec'men, alive 15 mm long, reddish in colour, 


with row of low papillae along pallial line behind gills, and four gradated rows of 
elongate papillae above mouth (Е 29695) . 


Ocean Beach reef, Flinders, Victoria, 12 November 1966; 1 specimen, alive 8 mm long, bright red in 
colour with some brown speckling on sides and notum (F 29696). 


Port Noarlunga, South Australia, 22 November 1970; 1 specimen, 10.3 mm long preserved, under 
rock in weed at 5-6.5 m, alive red in coiour with white-tipped rhinophores and white 
gills, collected by N. Coleman (F 29697). New record for South Australia. 


Penguin Island, Bruny Island, Tasmania, 10 February 1972; 1 specimen, 6.3 mm long preserved, under 
rock at 2.5 m, alive brown in colour with red rh'nophores and gills, collected by N. 
Coleman  (F 29698). New record for Tasmania, 

These distributional records indicate that G. arnoldi is a cool temperate 

Maugean species (Dartnall, 1974). 


Family ANTIOPELLIDAE 


Caldukia affinis (Burn, 1958: 32). When describing the genus Caldukia, 
Burn and Miller (1969: 30) listed localities from which this species had 
been collected (San Remo, Point Lonsdale, Torquay, and Port Fairy in 
Victoria; Minnie Waters, Long Reef and Manly Baths in New South Wales; 
Greens Beach at Kelso in Tasmania). 


Recent collections include six lots from Point Londsale (2 December 1970 
— 22 March 1975, F 29699 — F 29704), and a large number of specimens 
from Dutton Bluff, Portland, western Victoria (February 1975), in each 
instance associated with or living on a common pale buff polyzoan. 


Two specimens, collected from the same pale buff polyzoan under rocks 
in 2 m at West Island, near Victor Harbour, South Australia, 29 Nov- 
ember 1970, by N. Coleman (F 29705), are a new record for that State. 
These widely-spread localities in SE Australia suggest that C. affinis 
belongs to the eurythermal group of opisthobranchs (Burn, 1965) within 
the warm temperate region of southern Australia (Dartnall, 1974). 


All specimens are deposited in the National Museum of Victoria. 
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THE GENUS ZEMIRA H. and A. ADAMS 
(MOLLUSCA: NEOGASTROPODA) 
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National Museum of Victoria, Melbourne 


Plates 7-8 


SUMMARY 


i From a study of the anatomy and stratigraphic history of Zemira 
it is concluded that the genus can tentatively remain in the Pseudolivinae 
of the Olividae, where it has usually been placed by recent authors. 
Zemira differs from other members of the Olividae in having a simple 
foot, in not having an elongated anteror siphon and in lacking accessory 
salivary glands. Eburnopsis Tate is a synonym of Zemira Adams & Adams 
and Z. praecursoria Tate and Eburnopsis aulacoessa Tate are synonyms 
of Z. australis australis (G. B. Sowerby 1). Z. australis antecursoria 
subsp. nov. (Lower Miocene) is described. The other species included in 
the genus are Z. tessellata (Tate) and Z. bodalla Garrard. 


INTRODUCTION 


The taxonomic position of Zemira australis (G. B. Sowerby 1, 
1833) has been the subject of some debate. Hedley (1899) and Cooke 
(1918) have each devoted a paper to the subject and reference can be 
made to these for a detailed history of the early taxonomic confusion 
surrounding this gastropod. Suffice to say that this species has been 
variously placed in the Buccinidae, the Cancellariidae, the Struthiolariidae, 
the Muricidae and the Olividae. Cooke (1918) was the first to describe the 
radula which he concluded was close to that of Murex and he suggested 
placing Zemira “near to Murex”. Iredale (1924) suggested that Zemira 
deserved family rank on the basis of Cooke’s conclusions, and should be 
placed next to the Olividae, and the Zemiridae is also used by Iredale and 
McMichael (1962), although they place the family next to Struthiolariidae 
in the Mesogastropoda. Thiele (1929) and Wenz (1941) both place 
Zemira and Eburnopsis in the Pseudolivinae, a subfamily of the Olividae, 
although Cossmann (1901) placed this subfamily in the Buccinidae. 


The following account is based on a study of Recent and fossil shells 
and of a few living and preserved specimens of Z. australis obtained on 
the continental shelf off Sydney. The anatomical results are based on 
observations on living animals and on dissections. No histological studies 
have been made. 


The object of the study is to provide some basic anatomical informat- 
ions about Zemira australis and information on fossil species to try and 
determine the correct taxonomic position of the genus Zemira. All fossil 
localities are in Victoria, unless otherwise indicated. 
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ANATOMICAI. DESCRIPTION 


Material examined: Zemira australis (Sowerby). 7 specimens, dredged 
off Malabar, S. of Sydney, N.S.W., in 66 m, 26 March, 1973, medium to 
fine sandy-mud. 1 specimen, North Head, Sydney, in 82 m, 30 May, 1973, 
medium to coarse sand. 


Zemira bodalla Garrard, 1 specimen, dried animal of holotype (a 
female). 


Pseudoliva crassa (Gmelin). One partially dissected specimen, Port 
Alexander, West Africa, 7 October, 1912. Held by Museum fir Natur- 
kunde, E. Berlin. 


Melapium elatum (Schubert and Wagner). One animal, trawled off 
Xai-Xai, Mozambique, in 100 m, 15 September 1973, collected C. P. Fer- 
nandes. Animal held by Natal Museum, S. Africa. 


Zemira australis and Z. bodalla. 


Head-foot. (Text figures 1 and 2.) The head bears a pair of short, 
broad, flattened tentacles (t) which have flat, expanded lobes (cl) at 
their outer bases (fig. lc) bearing the small eyes. There is no snout, 
the rhyncostome opening deep between the closely applied tentacles. 
The only pigmentation on the head-foot is on the tentacles, this being 
horizontal streaks of black, these denser along the inner margins of the 
tentacles. The remainder of the head-foot is white to yellowish-white. 


The foot (fig. la, 1b) is rather short, broad, and rather thin. There 
are no dorsal outgrowths nor is there any indication of a transverse 
groove in the anterior part of the foot as is normally encountered in the 
Olividae. The sole has a median, denser, pale yellowish area (pg) in the 
anterior half. This area was frequently observed to contract to form a 
deep, steep-sided groove running to the anterior margin, or separate, 
deep hollows. This area occurs in both sexes and is possibly a modified 
region of the sole in which prey is held during feeding. 


There is an inconspicuous slit along the anterior margin of the foot 
which is the opening of the anterior mucous gland. The large operculum 
lies transversely across the foot and the opercular lobes are rather thin 
and inconspicuous. There are no pallial tentacles. 


The dried animal of the holotype of Z. bodalla was resuscitated and 
the head-foot found to agree closely with Z. australis except that the sides 
of the foot are pigmented with black, 





TEXT FIGURE 1 

Zemira australis australis (Sowerby) 

a. Ventral view of living anima! 

b. Lateral view of living animai. 

c. Left cephalic tentacle, showing optic lobe. 
d 


. Radula teeth; one row showing different v'ew of lateral teeth. (Specimen from Malabar, 
Sydney, N.S.W.). 


e. Operculum (C. 92091). 

f. Anterior alimentary canal. 

Zemira bodalla Garrard 

g. Radula teeth; one central and one lateral tooth; from holotype. 
h. Opercu!um, from holotype. 

Block courtesy of F. V. Murray Memorial Fund. 
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TEXT FIGURE 2 
Zemira australis (Sowerby) 


Male removed from shell and the mantle cavity opened mid-dorsally. 
Block courtesy of F. V. Murray Memorial Fund. 
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Mantle cavity. (Text figure 2. The broadly triangular mantle 
cavity contains a very large, long osphradium (os) which has brown leaf- 
lets which are secondarily rigid in a latero-ventral direction. The broad 
central axis is yellowish. The ctenidium (ct) is large, white, with long, 
narrow filaments, A white hypobranchial gland (hgw) occupies the 
right posterior part of the mantle cavity roof and the narrow rectum runs 
along its right edge. The pale brown, thinner part of the hypobranchial 
gland (hgb) lies next to the anterior end of the rectum and extends further 
forward than the white region. The hypobranchial secretion is colourless 
and does not turn purple on exposure to light as has been observed in 
several neogastropod families. The genital duct lies below the rectum 
(r) on the right side and the renal organ opens by way of a narrow, 
horizontal slit into the posterior end of the mantle cavity. There is an 
extremely short anterior siphon and a very short posterior one, neither 
of which appears to project beyond the shell margin. 


The relative proportions of the ctenidium and osphradium and the 
edge of the mantle in Z. bodalla appears to be similar to those in Z. 
australis. 


Alimentary canal. (Text figure 1f.) The proboscis (pr) is very short 
and broad in its retracted state (it has not been observed extended). The 
small antero-ventral mouth opens into a large, simple buccal cavity into 
which the salivary ducts discharge laterally. The anterior oesophagus 
(ao) runs transversely to the left from the posterior end of the retracted 
proboscis and the massive pink odontophore (od) is almost totally 
situated beyond the end of the retracted proboscis. A massive odonto- 
phoral retractor muscle (rm) with its origins in the columnellar muscle 
is attached to the posterior end of the odontophore. The salivary glands 
(sg) are small and have very short, free ducts which pass into the wall 
of the short, broad, muscular anterior oesophagus, just in front of the 
valve of Leiblein. There are no accessory salivary glands. The prominent, 
pear-shaped valve of Leiblein (vl) has, around its anterior end, a narrow 
dense-white collar, the rest being translucent white. The remainder of the 
mid-oesophagus (mo) is short, narrowing rapidly posterior to the valve 
of Leiblein as it passes through the nerve ring, and then thickens again 
before reaching the gland of Leiblein (gl). This thicker region of the 
mid-oesophagus has dense-white, obviously glandular dorsal folds as 
described in some other Olividae and in the Muricidae. The gland of 
Leiblein is large, broad, truncated anteriorly and tapers rapidly behind 
to form a narrow filament. 


The stomach closely resembles that of Oliva sayana Ravenel, 1834, 
described by Marcus and Marcus (1959), except that the caecum is relat- 
ively a little wider and has finer, more numerous ridges. 


The intestine is a rather broad tube which opens at the anus about 
halfway along the right pallial wall. There is no anal papilla but a short, 
tubular, brown anal gland (ag) is present. 


Radula. (Text figure 1d.) The radula of Z. australis has been previously 
described and figured by Cooke (1918) and Thiele (1929). The central 
teeth are broad, with 3 upright cusps, the middle one slightly longer than 
the 2 lateral cusps. The lateral teeth are unicuspid, with broad, heavy 
bases. The radula of Z. bodalla is very similar (fig. 1g) but the cusps 
on the central teeth are relatively a little longer. 


94 
W. F. Ponder & T. A. Darragh 


pe 





TEXT FIGURE 3 

Pseudoliva crassa (Gmelin) 

a. Anterior view of animal. 

b. Operculum. 

Melapium elatum (Schubert & Wagner). 

c. Female removed from shell and mantle cavity opened mid-dorsally. 
Block courtesy of F. V. Murray Memorial Fund. 


Reproductive system. Male (Text figure 2): The testis (ts) is 
orange-brown in colour and occupies the dorsal part of the visceral coil. 
A highly convolute seminal vesicle (sv) is situated on the columellar side 
of the coil. The narrow renal vas deferens opens into a rather narrow 
prostate (p) which extends along the right side of the pallial cavity and 
tapers only very slightly from behind to a point at the anterior end of the 
cavity where it turns horizontally to the base of the penis. This section of 
the gonoduct, which is highly muscular, is the ejaculatory duct (ed) and 
it enters the base of the large, broad penis (pen). 
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Female: Only the pallial part of the female reproductive tract was 
studied except to note that the ovary contains large, yolky eggs. 


The glandular pallial oviduct is wide and thick, and rather long. It 
narrows near its anterior end into a muscular vagina which opens into a 
short muscular bursa copulatrix, circular in transverse section, which 
lies alongside the anterior portion of the pallial oviduct on its inside wall. 
The pallial oviduct become thickly glandular behind the end of the bursa, 
its walls laterally compressed, with a narrow ventral channel separated 
by a short fold on each side. The glandular oviduct continues more-or- 
less unchanged to the end of the pallial cavity and then rapidly narrows 
and terminates. A rather small, bulb-like seminal receptacle (injecting 
gland?) opens into the ventral channel a little before the posterior end of 
the glandular oviduct. Egg capsules not known. 


Renal organ. The primary and secondary lamellae are separated. 


Central nervous system. The ganglia are concentrated and sep- 
arated by very short connectives as in Oliva (Marcus and Marcus, 1959) 
although the pedal ganglia are relatively a little smaller. The statocysts 
are large. 


Comparison with Pseudoliva and Melapium 


A single specimen of Pseudoliva plumbea and one of Melapium elatum 
were available for examination. The former was briefly examined during 
a visit to the Museum für Naturkunde, E. Berlin. 


Melapium (text fig. 3c) shows a simple foot, which lacks a distinct 
propodium or epipodial outgrowths. It is large and broad and lacks an 
operculum whereas that of Pseudoliva (text fig. 3a) is relatively small 
and has a large operculum (text fig. 3a, 3b). Unfortunately the hardened 
animal of Pseudoliva did not enable accurate observation of the dorsal 
anterior end of the foot, although it appeared to be simple. There were 
no lateral outgrowths. Both species have a distinct, short, longitudinal 
groove in the anterior part of the sole. Melapium has exceedingly long, 
narrow, cephalic tentacles (t) and no distinct eyes or eye lobles could 
be determined.  Pseudoliva has relatively narrow and short cephalic 
tentacles (t) with the eyes situated about two-thirds distally. Both 





Key to lettering in Text figures 1-3 


ag anal gland pc pericardium 

ao anterior oesophagus pd female pallial genital duct 
cm columellar muscle pen penis 

ct ctenidium pg pedal ‘‘gland’’ 

ed ejaculatory duct pr proboscis 

f foot ps proboscis sheath 

gl gland of Leiblein r rectum 

hgb hypobranchial gland, brown area rm odontophoral retractor musc!e 
hgw hypobranchial gland, white area ro renal organ 

mo mid-oesophagus 5 siphon 

о ovary Sg salivary gland 

od odontophore sv seminal vesicle 

ol optic lobe t tentacle 

op operculum ts testis 

os osphradium vl valve of Leiblein 


p prostate gland 
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PLATE 7 

1-2. Zemira australis (Sowerby). 15 m. Twofold Bay, N.S.W. (С. 71482). 

3-4. Zemira bodalla Garrard. Holotype. (C. 64798). 26.5 x 17.4 mm. 

5. Pseudoliva crassa (Gmelin). Port Alexander, West Africa (Museum für Naturkunde, E. 
Berlin) (dimensions not recorded). 

6-7. Zemira australis antecursoria subsp. nov. Holotype (P.33170) 15.1 x 18.5 mm. 


24.3 x 15.9 mm. 
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species have a well-developed anterior siphon (s), that of Pseudoliva 
being blunt whereas the siphon of Melapium is long and narrowly tapered. 


Of the internal features little was determined. Accessory salivary 
glands could not be located in either species but their absence cannot be 
stated with certainty. Both have well developed salivary glands. A very 
large, dark brown gland of Leiblein was found in Melapium but this was 
small and narrow in Pseudoliva. 


The ctenidium (ct) is very wide and the osphradium (os) short and 
narrow in Melapium whereas in Pseudoliva the osphradium is relatively 
larger, being about half the width of the ctenidium. 


The renal organ in Melapium has the renal lamellae separated. 


SYSTEMATIC DESCRIPTION 
Zemira Adams & Adams, 1853 
Eburna (Zemira) Adams & Adams, 1853. 1: 110; Chenu, 1859, 1: 164; Tryon, 1881, 3: 101, 203; 
Tryon, 1883, 2: 152. 
Eburnopsis Tate, 1889: 117, Tate, 1894: 174; Cossmann, 1906: 230. 
Zemira, Harris, 1897: 167; Hedley, 1899: 118; Cooke, 1918: 12; Thiele, 1929: 331; Wenz, 
1943: 1267; Macpherson & Gabriel, 1962: 202. 
Latrunculus (Zemira). Cossmann, 1901: 141. 
Pseudoliva (Eburnopsis). Cossmann, 1901: 193; Wenz, 1943: 1269. 
Type Species: Monotype: Eburna australis G. B. Sowerby 1, 1833. 


Shell: With paucispiral protoconch of about 14 whorls, first whorl 
broad and dome-like, Teleoconch ovate, usually spirally grooved, spire 
acuminate, whorls convex, with a tooth on outer lip behind which a prom- 
inent spiral groove is impressed on middle of base. Anterior and pos- 
terior siphonal notches present but no siphonal canal. Umbilicus moderate 
to absent. 


Radula: Lateral teeth large, unicuspid; central teeth with broad base, 
tricuspid, simple. 


Operculum: Large, oval with nucleus subterminal. 


Head-foot: Foot of medium size but small for family, simple, cephalic 
tentacles short, broad, triangular, with the eyes at their outer bases on 
wide lobes. Anterior siphon probably does not protrude beyond shell. 


Zemira sp. 
Pl. 8, fig. 10-11. 


Description: Shell small, fusiform, with spire about } the length of the 
shell. Protoconch of about 1% whorls, first whorl broad and slightly 
deviated, Teleoconch with convex whorls, a channelled suture and sculp- 
tured with weak spiral grooves on the spire and close spiral cords on the 
base. Umbilicus rather wide and deep. Apertural features as in Z. 
australis. 


Dimensions: Length 14.0 mm. Height of aperture 8.0 mm. Diameter 
8.2 mm. 


Locality: Glen Aire Clay, FL* 19, Point Flinders, Aire 367098, near 
Cape Otway, Vic. P. 31291, 





*FL—National Museum of Victoria fossil locality number. 


PLATE 8 
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Stratigraphic Range: Upper Eocene. 
Occurrence: As above. 


Material: 2 specimens. 


Comments: This species is probably ancestral to Z. tessellata but its 
description will have to await further material. It differs from tessellata 
in the absence of conspicuous axial grooves, in its well-developed umbilicus 
and relatively shorter aperture. 


Zemira tessellata (Tate, 1893) 
Pl. 8, fig. 1-5. 


Eburnopsis tessellatus Tate, 1893: 174, pl. 11, fig. 10. 
Pseudoliva (Eburnopsis) tessellata. Cossmann, 1906, 7: 230, pl. 14, fig. 5. 


Description: Shell small, fusiform with a spire about half the length 
of the shell. Protoconch of about 11 whorls, the first of which is smooth, 
somewhat bulbous and slightly deviated at right angles to the axis of the 
shell. Teleoconch whorls with a grooved suture and sculptured with spiral 
and axial grooves producing a tessellate pattern. Umbilicus varying in 
degree of development and frequently absent. Apertural features as in 
Z. australis. 


Dimensions: Height of 
Length aperture Diameter 
Lectotype T516D 9mm 6mm 6mm 
Hypotype P31167 10 6 6 Ledge, Bird Rock Cliff 
Hypotype P31168 11 7 7 Ledge, Bird Rock Cliff 


Location of Types: South Australian Museum: Lectotype T516D 
(Tate’s figured specimen is chosen as Lectotype). Paralectotypes T516A - 
C, E- V, R. Tate Collection. 





PLATE 8 

Zemira tessellata (Tate) 

1-4. Jan Juc Formation, Bird Rock Cliffs, Torquay, Vict. FL 24, (P.31167-8). 
(1-2) 11 x 6 mm. 
(3-4) 10 x 6 mm. 

5] Lectotype (T. 516D). 9 x 6 mm. 

Zemira australis antecursoria subsp. nov. 

6-7. Paratype (P.31174). 17 x 11 mm. 

8-9. Gell'brand Marl, FL. 43 (C. 98573). 12 x 8 mm. 

Zemira sp 

10-11. Glen Aire Clay, Point Flinders, Vict. (P.31291). 14 x 8 mm. 

Zemira australis australis (Sowerby) 

12. Muddy Creek, Vict. One of Tate's specimens, marked Z. praecursoria var. (T. 517). 24 x 16 mm. 

13. Holotype of Eburnopsis aulacoessa Tate (T.518) 15 x 11 mm. 


14-15. Holotype (14) and paratype (15) of Z. praecursoria Tate (T. 520 A-B). 
(14) 22 x 14 mm. 
(15) 17 X 11 mm. 


16, Jemmys Point Formation, FL 123. 


17-18. Rose Hill Marl Member, left bank, Mitchell R'ver on Moondarra Farm, Bairnsdale, Vict. 
(P.31295) 18 x 11 mm. 


19-20, ea Inlet Formation, Dam on Lot 22, Memana, Flinders Is. 015713, Tasmania (P. 31292). 
17 x mm. 


21-22. Jemmys Point Formation, east side of N. Arm below Ferndale Parade, Lakes Entrance, 
Vict., FL 123. (P. 31294). 22 x 13 mm. 


23-24, Jemmys Point Formation, W side, N. Arm, Lakes Entrance, Vict (P.31293). 20 x 13 mm. 
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National Museum of Victoria: Hypotype P31167. Hypotype P31168, 
F. A. Cudmore Collection. 


Type Locality: * Spring Creek near Geelong" i.e. FL 24, Bird Rock 
Cliff below Bird Rock Cap, Torquay, Anglesea 378704. Jan Juc Formation, 
Janjukian This species has only been collected in the Jan Juc Formation 
and not in the overlying strata. 


Stratigraphic Range: Janjukian, Upper Oligocene. 
Occurrence: Type locality only. 
Material: Types and forty topotypes. 


Comments: This species is distinguished from others in the genus by its 
small size and by its tessellate sculpture. 


Zemira australis antecursoria subsp. nov. 
Pl. 7, fig. 6-7; Pl. 8, fig. 6-9. 


Description: Shell globose with a low spire of tumid whorls. Proto- 
conch as in Z. australis australis. Spiral sculpture generally of close set 
fine grooves, but occassionally with other coarse, close set lirae. Axial 
sculpture absent. Suture grooved or rarely channelled. Umbilicus moder- 
ately developed. Apertural features as in Z. australis australis. 


Dimensions: Height of 
Length aperture Diameter 
Holotype P31170 15.1mm 9mm 10.5mm 
Paratype P31174 17 11 11 (FL 35) 


Location of Types: National Museum of Victoria: Holotype P31170, 
pres. A. Monger, 3 June 1965; Paratype P31174, collected K. Bell and 
T. A. Darragh, 24 Feb. 1970, 


Type Locality: FL 43, cutting on Lavers Hill — Cobden Rd. 1.3 km. 
S of Kennedy's Creek, Princetown 155390. Gellibrand Marl, Batesfordian. 


Stratigraphic Range: Longfordian — Batesfordian (Lower Miocene). 


Occurrence: Longfordian, FL 28, lower bed, Table Cape; FL 29, 
upper bed, Table Cape; FL 32, SW. end of Jan Juc Beach; FL 34, S. side 
of Lake Costin; FL 35, SE. side of Fischers Point. 


Batesfordian: FL 38, Curlewis; FL 40, Belmont Shaft; FL 41, Amphi- 
theatre, Yarrowee R; FL 43, Type Locality; FL 46, 0.2 km S. of Kennedy's 
Creek; FL 48, Bornong Rd. cutting; FL 51, Devils Den, Glenelg River; 
Caldwells Cliff, Glenelg River. 


Material: Types and nineteen topotypes. 


Comments: This subspecies is distinguished from Z. australis australis 
by its low ventricose shape, better developed umbilicus and by the closer 
spacing of the spiral sculpture. The stratigraphically older specimens 
tend to have much coarser sculpture than the stratigraphically younger, 
which suggests derivation of this subspecies from Z, tessellata. 
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Zemira australis australis (G. B. Sowerby, I, 1833) 
Pl. 7, fig. 1, 2; Pl. 8, fig. 12-24; Text fig. la-f, 2. 


Eburna australis G. B. Sowerby 1, 1833, 20 (8): fig. 5; Reeve, 1849: 5, Eburna fig. 4; Küster, 1857; 
84 (vol. 3 (1b)); Lóbbecke & Kobelt, 1880: 335, pl. 7, fig. 5-8; Kobelt, 1881, 3 (1с): 6, pl. 
71, fig. 7-9. 


Eburna (Zemira) australis. Adams & Adams, 1853, 1: 110; Chenu, 1858, 1: 164, fig. 788; Tryon, 
1881, 3: 213, pl. 82, fig. 474; Tyron; 1883, 2: 152, pl. 50, fig. 40. 

Pseudoliva australis. G. B. Sowerby II, 1859; 3: 73, pl. 216, fig. 7-8. 

Zemira praecursoria Tate, 1888: 163, pl. 11, fig. 5; Harris 1897: 167. 

Eburnopsis aulacoessa Tate, 1889: 117, pl. 5, fig. 3. 


Zemira australis. Hedley, 1899: 118; Cooke, 1918: 12, text fig; Thiele, 1929, 1 (1): 331, fig. 380-82; 
Macpherson & Gabriel, 1962: 202, fig. 241; Wilson & Gillett, 1971: 108, pl. 71, fig. 9, 8a. 


Description: Shell ovate with a high gradate spire. Protoconch of 
11 smooth whorls, the first of which is globose and slightly deviated at 
right angles to the axis of the shell, pale fawn or whitish. Axial sculpture 
absent. Spiral sculpture generally of well spaced fine grooves present 
over the spire whorls and body whorl, but frequently absent from the 
posterior slope of the body whorl and occasionally with prominent, wide 
deep groopes giving the body whorl a corded appearance, Suture gener- 
ally set in a deep wide channel but occasionally set merely in a groove. 
Aperture oval with a shallow posterior groove and anteriorly a notch 
which is not produced anteriorly into a siphon but is merely a groove 
between the end of the columella and the outer lip. Columella regularly 
concave, smooth, the inner lip slightly thickened. Outer lip with a short 
spine in its anterior half from which a prominent groove runs around the 
body whorl and is coincident with the suture. Umbilicus generally poorly 
developed or absent. Colour pale pinkish fawn with dark brown blotches 
on the shoulder which become irregular zigzag streaks or dots and splashes 
of brown on the remainder of the body whorl. A second, more inconspic- 
uous row of blotches occurs around the basal groove. Aperture with 
pinkish white lips and fawn within. Periostracum very thin, yellowish 
and usually worn off. 


Operculum (fig. le) large, filling the aperture, with a subterminal 
nucleus a little inside the anterior end; columellar side slightly thickened 
with a weak, narrow ridge close to the edge; growth-lines regular, con- 
centric, close set and crossed by equally strong, close radial sculpture 
with raised narrow, scalelike processes at the points of intersection. 


Height of 
Dimensions: Length aperture Diameter 
C 7148 24.3mm 15.8mm 15.9mm 
T518 15 10 11 
T 520A 22 13 14 
T 517 24 13 16 


Location of Types: Holotype could not be located in British Museum 
(Natural History), pers. comm., K. Thomas. 


South Australian Museum: Holotype of Eburnopsis aulacoessa, T518; 
Holotype of Zemira praecursoria, T. 520A, R. Tate Collection. 


Type Locality: “New South Wales”. 
Stratigraphic Range: Balcombian (Middle Miocene) — Recent. 
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Occurrence: Living: Ballina, northern New South Wales (Australian 
Museum, C.5125) to Western Port, Victoria (Australian Museum, C. 
56720) ), the islands of Bass Strait and Tasmania. It normally lives in the 
deeper sublittoral (from about 12m) and down to about 137m on fine 
to coarse sandy substrate. 


Fossil: FL 82, Clifton Bank, Muddy Creek; FL 83, Muddy Creek Fm. 
at MacDonalds Bank; FL 87, Lake Bullenmerri; FL 89, Y.A.L. Quarry, 
Curdies; FL 93, Rutledges Beach; FL 102, Warrambine Creek; FL 103, 
downstream section, Gunyoung Creek; FL 104, Manyung Rocks; FL 108, 
Driers, Mitchell River; FL 111, Rose Hill; FL 116, N end of Lake Bunga; 
FL 122 N Arm, S of Hunter gully; FL 123, N Arm, below Ferndale Parade; 
FL 124, N Arm S of Hunter Gully; FL 137, Forsythes bank; FL 139, Mac- 
donalds bank; Dam on Lot 47, Memana, Flinders Is. 022631, Tasmania; 
Dam on Lot 22, Memana, Flinders Is. 016713, Tasmania. 


Comments: Many authors have dated this species as 1841, the date 
given on the frontispiece of The Conchological Illustrations. However, 
this work was pubished in a series of separate parts over several years 
and Shaw (1909) has given the date of publication of part 20, the Eburna 
Catalogue and plate as 1833. 


Unlike living specimens the fossils are extremely variable in form and 
sculpture, (see Plate 8), ranging from relatively smooth forms (fig. 21, 
22), such as the type of Z. praecursoria (fig. 14) to heavily ridged forms 
such as the type of Eburnopsis aulacoessa (fig. 13) and others (e.g. fig. 
12, 19, 20, 23, 24). Intermediate sculptural forms are common (fig. 16). 
Some fossil populations, such as that at Rose Hill (fig. 17-18), have no 
prominent sutural channel whereas others, such as that at Lake Bullen- 
merri, have specimens with no sutural channel together with specimens 
with prominent channels and all grades between these two extremes. 
The presence of strong spiral sculpture is not correlated with the strength 
of the sutural channel (cf. fig. 12, 19, 20, with 23, 24) nor is it related 
to umbilical development (cf. fig. 12, 19, 20, 23, 24 with 13). There 
appears to be no geographic or stratigraphic correlation with this morpho- 
logical variation. Living populations of Z. australis which tend to be much 
more constant in form and sculpture than fossil ones, fall within the 
range of variation of Z. praecursoria and therefore we consider the latter 
to be a synonym, since Z. australis has priority. Eburnopsis is a synonym 
of Zemira, since the type species of the former is merely a heavily ridged 
specimen of Z. australis as mentioned above. 


Zemira bcdalla Garrard, 1966 
Pl. 7, fig. 3, 4; Text fig. 1 g-h. 
Zemira bodalla Garrard, 1956: 5, pl. 1, fig. 8. 


Description: Shell similar to Z. australis australis but larger with 
stronger and more widely spaccd spiral grooves and a more prominent 
umbilicus than in Recent australis. Colour white, the spiral cords brown, 
broken only by occasional narrow, white axial streaks. 


Protoconch brown. Operculum (damaged) similar to that of Z. 
australis but with no radial sculpture (fig. 1h). Radula with cusps on the 
central teeth a little longer than in Z. australis australis (fig. 18). 
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Height of 
Dimensions: Length aperture Diameter 
Holotype C64796 26.5mm 18mm 17.4mm 
Paratype F26649 25 16 17 


Location of Types: Australian Museum, Sydney: Holotype C64798 and 
4 paratypes (C71483 (3), C72043 (1)), National Museum of Victoria, 
1 paratype (F 26649). 


Type Locality: 146 m, 29 km NNE. of Cape Moreton, due E of Calound- 
ra, Queensland. 


Occurrence: Type locality only. 
Material: Type and 5 paratypes. 


Comments: Some fossil specimens of Z. australis australis (e.g. Pl. 
8, fig. 23, 24) approach this species in sculptural and other characteristics 
and it may be that Z. bodalla is a deep water derivative of such a population. 
There is little doubt that the two Recent forms are separate species although 
the amount of material at hand is small. The difference in the operculum 
and the pigmentation of the head-foot re-inforce the evidence of the shell 
features in the supposition that bodalla and australis are distinct species. 


DISCUSSION 


The anatomical information presented does not entirely clarify the 
familial position of Zemira australis. The simple foot, lack of a well- 
developed anterior siphon and accessory salivary glands are features 
discordant with other members of the Olividae, such as Ancilla, Oliva and 
Olivella (Marcus & Marcus. 1959, 1968), although Melapium also has a 
simple foot and may lack accessory salivary glands. 


The anatomy of the alimentary canal of the Olividae and Muricidae 
is rather similar and differs from most other neogastropod groups in 
usually having glandular dorsal folds in the mid-oesophagus, a prominent 
valve of Leiblein and a large, simple gland of Leiblein. The pallial cavity 
of the two families differs mainly in its shape, being modified in the Olividae 
because of the long, narrow aperture, and in this respect Zemira is more 
similar to the Muricidae. The hypobranchial secretion generally turns 


purple when exposed to light in the Muricidae but not in the Olividae or in 
Zemira. 


As Cooke (1918) found, the radula is similar to that of both the 
Muricidae and the Olividae. 


The head tentacles are pattened and short and much more like those 
of Ancilla (Marcus & Marcus, 1968) than those of Oliva or Olivella 
(Marcus & Marcus, 1959). The lateral lobes which contain the eves are 
unlike any structure described in the Olividae but resemble those of some 


volutes. Pseudoliva has the eye lobes and tentacles fused into a single 
conical structure. 


The renal organ is like that of other members of the Olividae and is 
unlike that seen in the Muricidae. 


The Pseudolivinae as shown by Wenz (1941) contains a number of 
genera which include, among others, Pseudoliva Swainson, 1840, and 
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Fulmentum Fischer, 1884, both of which resemble Zemira in shell features, 
although Pseudoliva is known to have a different operculum with a terminal 
nucleus, that of Zemira having the nucleus subterminal, and the periost- 
racum of Pseudoliva is well developed (see Pl. 7, fig. 5) whereas it is 
exceedingly poorly developed in Zemira. Fulmentum sepimentum (Rang, 
1832) has an operculum with a terminal nucleus as shown in a figure by 
Nickles (1950). 


The radula of Pseudoliva crassa (Gmelin), the type species of 
Pseudoliva, has been figured by Thiele (1929) and shown to have 2 cusps 
on the lateral teeth and 3 on the central tooth. Sylvanocochlis Melvill, 1889, 
is closely related to Pseudoliva and Barnard (1959) describes the radula 
of the type species, S. ancilla (Hanley, 1859) which is very similar to that 
of Pseudoliva. The radula of these two species therefore differs somewhat 
from that of Zemira but as there is quite a lot of radular variation in the 
Olividae this may not be important. Barnard also gives some details of 
the colour of the foot of S. ancilla but unfortunately does not describe its 
shape. He also states that the “siphon (is) closely ringed with black". 
Knowledge of the shape of the foot in particular of Pseudoliva could be of 
considerable importance in determining whether or not Pseudoliva and 
Zemira were actually closely related, although Barnard's indication that 
Sylvanocochlis has a siphon suggests that Zemira and the genera more 
closely related to Pseudoliva may show at least some important external 
differences. 


Because of the great differences in the foot between Zemira and the 
typical members of the Olividae, it is clear that Zemira requires at least 
subfamilial separation. With only scant information about the animals 
of the African genera and species placed in the Pseudolivinae an accurate 
assessment of the relationships of these animals and of Zemira is imposs- 
ible. On the available evidence, it is recommended that Zemira continue 
to be tentatively placed in the Pseudolivinae within the Olivinae. 


The earliest occurrence of Zemira in the fossil record is based on two 
unnamed specimens from the Upper Eocene Glen Aire Clay at Point 
Flinders, Victoria. It has the overall features of Z. australis but its shape 
is more like that of Z. tessellata, of which it is the probable ancestor. The 
umbilicus is, however, well developed and the shell bears a close resem- 
blance to Buccinorbis vetusta Conrad from the Eocene of the Eastern 
United States. The latter has apertural features somewhat akin to Zemira, 
and this, together with the presence of a wide umbilicus in the Glen Aire 
Clay specimens, suggest that Zemira and Buccinorbis are closely related, 
as originally implied by Cossmann (1901: 193), who placed both Z. 
praecursoria and Z. tessellata in Buccinorbis, which he regarded as a sub- 
genus of Pseudoliva. On shell characters Buccinorbis does seem to be 
related to Pseudoliva, The palaeontological evidence therefore supports 
the tentative assignment of Zemira to the Pseudolivinae. 
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RANGE EXTENSIONS FOR TWO NORTHERN AUSTRALIAN 
OPISTHOBRANCHS 


Robert Burn Hon. Associate, National Museum of Victoria, Melbourne. 


Family DORIDIDAE 


Ceratasoma cornigerum Adams and Reeve (1850: 68). A single specimen, 
40 mm long preserved, from 10 m on reef at Julian Rocks, Byron Bay, 
28 March 1975, collected by N. Coleman (F 29706) is a new record for 
New South Wales. In life, its colouration was pale orange, with a strong 
purple line along notai edge as in Baba's coloured figure (1949: pl. 20, 
fig. 72) of a Japanese specimen. Several southern Queensland localities 
for this species have been listed by Kenny (1960: 225). Coleman 
(1975: 131) gives a coloured figure of two reddish-orange specimens 
from northern Australian waters, but these are very much darker than 
the present specimen. 


Family PLEUROLIDIIDAE 


Pleurolidia juliae Burn (1966: 22). This peculiar eolid species, known 

at the time of description from only two preserved specimens from Lord 

Howe and Heron Islands, has since been found at widely separated local- 

ities across northern Australia. It is probably quite common wherever 

its food host, the black hydroid Solanderia sp., occurs (Coleman, 1975: 

90 and col. fig). The following material is in the collections of the 

National Museum of Victoria. 

Julian Rocks, Byron Bay, New South Wales, 30 March 1975; 2 specimens from 8 m on black hydroid, 
collected by N. Coleman (F29707). New record for N.S.W. 

Keppell Bay, Queensland, 31 January 1972; 1 specimen from 7 m on hydroids, collected by J. E. 
Watson (F 29708). 


Kendrew Island, Dampier, Western Australia, 14 October 1972; 1 specimen from 4.5 m on hydroids, 
egg ribbons present, collected by N. Coleman (F 29709). New record for W.A. 


The Western Australian specimen had a pinkish-brown body with super- 
ficial black pigment, and white-tipped black cerata and rhinophores. The 
N.S.W. specimens were intensely black all over, with minute white speck- 
Eng on the body, a white stripe along the centre of the back, a white upper 
half to each of the cerata, and white-stippled black rhinophores. The 
Queensland specimen had very dark body, white stripe along centre of 
back, but no speckling or stippling. 


The egg ribbon is laid as a spiral of 10 or more turns around the stem 
or larger branches of the hydroid; it is 0.4 mm in width, the eggs are 
excessively numerous, 0.06 mm in diameter and pink in color. The animal 
is very long and slender in life and well camouflaged (Coleman, 1975: 90) 
as it twists among the branches of its food host. Autotomy occurs in some 
specimens when placed in preservative, the body breaking at mid-length. 
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NOTES ON PALIOLLA COOKI (ANGAS, 1894) 
FROM SOUTHERN AUSTRALIA 


(Opisthobranchia: Gymnodorididae) 
ROBERT BURN 


Hon. Associate, National Museum of Victoria, Melbourne 


SUMMARY 


Paliolla cooki (Angas, 1864) is a specialized gymnodoridid opisthobranch 
with 9-10 needle-like radular teeth, each arising from its own socket in 
the pharynx and up to 1.4 mm in length. It apparently uses the teeth to 
pierce the skin of its food, and sucks in the body fluids by means of 
buccal pump modifications of the pharyngeal wall. It is found from 
central New South Wales, through Victoria to St Vincent Gulf, South 
Australia, from low tide to 55 m. 


INTRODUCTION 


Paliolla cooRi (Angas, 1864) is a little known gymnodoridid phanero- 
branchiate opisthobranch of SE Australia. Its unusual radular structure 
was first described when the writer (1958) proposed the genus Paliolla 
with Polycera cooki Angas, 1864, as type. The purpose of these notes is 
to redescribe the radula, to present details of the pharynx and reproductive 
organs, and to give distributional data. 


The writer expresses his gratitude to the Science and Industry 
Endowment Fund, C.S.LR.O., Canberra, for continued support of this and 
other research on the Australian opisthobranch fauna. All material 
studied has been deposited in the National Museum of Victoria, Melbourne. 


SYSTEMATIC SECTION 
Family Gymnodorididae 
Paliolla cooki (Angas, 1864) 
Text fig. 1-4 


Polycera cooki Angas, 1864: 57, pl. 5, fig. 6. 
Palio cooki. Bergh, 1892: 1142; Basedow & Hedley, 1905: 145; Iredale & McMichael, 1962: 95. 
Paliolla cooki. Burn, 1958: 24, pl. 1, fig. 4, text fig. 3; 1965: 89; Macpherson & Gabriel, 1962: 253. 


Pharynx. (Text fig. 1) Anteriorly conical, posteriorly three-lobed, 
exceeding one-quarter preserved body length. Transversely muscled coni- 
cal portion enclosing wider base of hyaline cuticularized oral tube. Three- 
lobed portion larger, with thick pliable muscular walls; base of radular 
teeth visible ventrally in centre lobe (? vesigial radular sac) ; large salivary 
glands with granular surface seated on lateral lobes (? buccal pump 
modifications). Small retractor muscles insert near anterior edge of 
conical portion, and pair of large protractor muscles insert behind salivary 
glands. Cuticular oral tube smooth and entire, but not extending pos- 
teriorly to lobed portion of pharynx, Radular teeth (Text fig. 2-3) 9 or 
10 in number, up to 1.4 mm in length, needle-like in shape with slender 
compressed base. Each tooth rising from a separate socket and not con- 
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nected by or joined to a chitinous odontophoral ribbon. Teeth smooth, 
neither hollow nor with visible signs of constant regeneration. Teeth in 
three groups; central group of four to six teeth, longest of which usually 
greater in length than teeth in lateral groups and with tips level with or 
projecting from oral tube, lie grouped together like bundle of sticks with 
their bases in fundus of centre lobe; two lateral groups of two or three 
teeth standing in sockets in soft muscular pad on posterior wall of each 
lateral lobe. 


Reproductive organs. (Text fig. 4) Ampulla (a) small, reniform, with 
slender hermaphrodite duct and duct to male and female branches. 
Prostate (p) slender and soft, vas deferens short, penial sheath (d) 
fusiform, armed internally with closely set, minute, hyaline hooks. 
Vagina short, opening into thin-walled ovoid  spermatheca (t) 
that lies ventrally to common genital aperture. Uterine duct 
very slender and long, but wider (? fertilizing chamber) at duct to 
elongate thickwalled spermatocyst (s) which crosses under prostate. 
Cream coloured albumen gland (b) with distinctive branch to brownish 
mucous gland (m) which in specimen figured was greatly distended. 
Hermaphrodite glands bright pinkish-red in life and visible through semi- 
translucent skin, just anterior to level of gills. They lie as discrete masses 
on anterior surface of digestive gland, 


Distribution. SE Australia, from Long Reef, central New South Wales, 
through Victoria, to Port Noarlunga, St Vincent Gulf, South Australia, 
from low tide to 55 m. 


Material examined. NEW SOUTH WALES. Long Reef, 19 September 
1959, 1 spec. (F29548). Fairlight, Sydney Harbour, 10 October 1959, 
1 spec. coll E. de Villa (F29547). 


VICTORIA. Between East Moncoeur Island and Hogan Group, eastern 
Bass Strait, 25 November 1973, 1 spec. from 55 m, polyzoa shell and sand 
bottom (F29546). Point Londsale, 3 December 1966, 2 spec. (F29535); 2 
December 1970, 2 spec. (F29536). Bancoora Reef, Breamlea, 1 November 
1957, 1 spec. (F20980). Point Danger, Torquay, 17 December 1955, 1 spec. 
(F20981); 9 March 1957, 2 spec. (F20982); 20 October 1958, 3 spec. 
(F20983); December 1957 — November 1974, 14 specimens (F29537 — 
F29544). Aireys Inlet, 7 April 1957, 1 spec. (F19475). 


SOUTH AUSTRALIA. Port Noarlunga, St Vincent Gulf, 22 November 
1970, 1 spec. from 5 - 6.5 m under rock in weed, coll, N. Coleman (F29545). 
New record for South Australia. 


The specimen from 55 m in eastern Bass Strait was found on the 
tunic of a large solitary pyruid ascidian. The other specimens, all collected 
(except where indicated) by the writer between 1955 and 1974, were 
found under rocks at or below low tide level. Though no direct observat- 
ion has been made of any association, pale buff or creamy pink polyzoans 
were usually present on the underside of the rocks from which Paliolla 
cooki was collected. 


DISCUSSION 


The original description and figure of the radula of Paliolla coohi 
(Burn, 1958: 24, fig. 3) were based upon material boiled in caustic soda 
(NaOH), where the cuticular oral tube contracted and bound the teeth 
into a neat bundle of glassy rods. Even so, three series of teeth were 
noted, though anterior and posterior ends were confused. 
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TEXT FIG. 1-4. Paliolla cooki (Angas, 1864). 


1. Dorsal, ventral and lateral views of pharynx from Point Lonsdale specimen (F29536), preserved 
length 5.5 mm. 


2. Two teeth in situ in specimen from 55 m, between East Moncoeur Island and Hogan Group, 
eastern Bass Strait (F29546), preserved length 8 mm. 


3. Four teeth from Point Danger, Torquay specimen (F29543), preserved length 5.1 mm. 


4. Reproductive organs from Point Danger, Torquay spec'men (F29543), preserved length 5.1 mm, 
mucous gland distended; a—ampulla, b—albumen gland, d—vas deferens, m—mucous gland, 


p—prostate, s—spermatocyst, t—spermatheca. 
1-3. Drawn to same scale. 


Block courtesy of F. V. Murray Memorial Fund. 


The present description of the pharynx is based upon dissection of 
three specimens from Victorian localities, and the two specimens from 
New South Wales. The largest preserved specimen, from 55 m in eastern 
Bass Strait, has a body length of 8 mm and a pharynx 2.4 mm long. Three 
other preserved specimens had body/pharynx lengths of: Fairlight 5.4/2 
mm, Point Lonsdale (F29535) 5/1.5 mm, Long Reef 4.4/1.17 mm. All had 
the same shape of the pharynx and numbers of teeth. 


The radular teeth, for which no notion can be formulated, are very 
close in shape to the marginal teeth of some Gymnodoris spp., e.g. striata 
(Eliot, 1908) (O’Donoghue, 1929: fig. 222; Baba, 1937: fig. 1), okinawae 
Baba, 1936, and plebia (Bergh, 1877) (Kay and Young, 1969: fig. 75-76). 
Nowhere in the opisthobranch literature can the writer find any reference 
to radular teeth of such singular length as 1.4 mm per tooth, or of each 
tooth rising from individual sockets in different parts of the pharynx, or of 
teeth not connected by some sort of chitinous ribbon. 
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The cuticular oral tube of P. cooki is similar to that of the related genus 
Lecithophorus Macnae, 1958, the type species of which, capensis Macnae 
(1958: 362), is devoid of radular teeth. L. capensis was found associated 
with compound ascidians. Probably Paliolla, like Lecithophorus, is a very 
specialized gymnodoridid capable of piercing the hard skin of its food, and 
sucking out the body juices with a suctional pumping acting of the pharynx. 
Identical food procuring and ingestion is found in the distantly related 
sacoglossan opisthobranchs, a group confined to eating algal juices and 
eggs of other opisthobranchs. The suctorial phanerobranchiate dorids 
are closely related and have a strongly muscular pharynx that includes a 
buccal pump. The latter species have, however, at least two radular 
teeth per row in a number of rows, and none can be confused with 


Paliolla. 


The discrete hermaphrodite glands indicate that Paliolla is close to 
Gymnodoris. In the latter, this is a diagnostic character. In many species 
of Gymnodoris, the voluminous prostate covers portion of the spermatheca, 
and in most other species, the prostate and spermatheca are in close 
proximity. In Paliolla, the spermatheca is far removed from the male 


ducts. 


The distribution of P. cooki from central New South Wales to St 
Vincent Gulf, South Australia coincides with that of many other SE 
Australian opisthobranchs (Burn 1969: 99). Though it has not yet been 
found on the Tasmanian coastline, P. cooki should be regarded as belonging 
to the Maugean cool temperate fauna of southern Australia (Dartnall 


1974). 
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NOTES ON THE SYNONYMY OF FOUR 
AUSTRALIAN TELLINIDS (MOLLUSCA: BIVALVIA) 
W. F. PONDER 
Australian Museum, Sydney 
Plates 9-10 


SUMMARY 


The common, temperate Australian estuarine tellinid bivalve Tellina 
(Macomona) deltoidalis Lamarck is currently recognised under 4 different 
names. These are all shown to be one species. Two species names 
included in the synonymy of Tellina (Macomona) mariae T. Woods are 
shown not to be conspecific. One of these, Teilina modestina Tate, is 
shown to be a senior subjective synonym of Abranda rex Iredale, the type 
species of Abranda Iredale. The synonymy of T. (Macomona) imbellis 
Hanley is also discussed and 3 species names currently in use are 
reduced to synonyms of th's species. 


INTRODUCTION 


The Tellinidae is one of the most neglected families of the Bivalvia. 
In most instances even the basic taxonomy has not been satisfactorily 
worked out with the result that several names are still in use for particular 
species and no two writers can agree on what genera to use. These notes 
are an attempt to sort out the nomenclature of four Australian species of 
tellinids. 


TAXONOMY 
Tellina Linnaeus, 1758 
Subgenus Macomona Finlay, 1927 


Type species: Tellina liliana Irelale, 1915. Original designation. 


Most early workers have included the species of Tellina (Macomona) 
in Macoma Leach, 1819, but the hinge characters of Tellina and Macoma 
differ markedly, the latter lacking any trace of lateral teeth. 


Macpherson & Gabriel (1962) placed T. (M.) deltoidalis in Homalina 
Stoliczka, 1870 (type species Tellina triangularis (Chemnitz) Róding, 1798 
(— Tellina trilatera Gmelin, 1791) by original designation). Boss (1969) 
has discussed and described this genus and its South African type species 
in detail. It differs from the type species of Macomona in the much 
stronger cardinal teeth, fine radial sulci on the posterior slope of the right 
valve and in the right and left anterior lateral teeth being placed further 
anteriorly so that they are not immediately adjacent to their respective 
anterior cardinal teeth. In most other features the two subgenera seem 
to be very similar. 


The question of the genus-level classification of the Tellinidae is a 
difficult and controversial one and beyond the scope of this note. There 
does, however, on the basis of gross shell morphology, appear to be 
justification in using Macomona for the Australasian species grouped 
around liliana and deltoidalis. 
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The species of Macomona have considerable (apparently superficial) 
similarity to some species of Macoma in shape as well as (in the case of 
the type species and of deltoidalis) in their sometimes rather chalky 
appearance, although differing in hinge features as noted above. 


Tellina (Macomona) deltoidalis Lamarck, 1818 


Pl. 9, fig. 1-11 


Tellina deltoidalis Lamarck, 1818: 532; Delessert, 1841: no. 49, pl. 6, fig. 7a, b. 
Tellina triangularis. Bertin, 1878: 285 (in part, not of Chemn'tz, 1782). 
Tellina diemenensis Deshayes, 1854: 361; Sowerby, 1869: pl. 56, fig. 333. 
Tellina tristis Deshayes, 1854: 361; Sowerby, 1846: pl. 64, fig. 229. 

Tellina semifossilis Sowerby, 1867: pl. 41, fig. 237. 


(Pritchard and Gatliff (1903: 115) give a detailed list of early references 
for deltoidalis.) 


This species is recognised under two names in Victoria by Macpherson 
& Gabriel (1962) (deltoidalis Lamarck and diemenensis Deshayes) and 
by an additional two in New South Wales (Iredale & McMichael, 1962) 
(semifossilis Sowerby and tristis Deshayes). During a visit to the British 
Museum and various European museums the opportunity was taken to 
examine the type specimens on which all of these species names are 
based. A careful examination of these types and of a very large series 
of specimens from throughout the entire range of the species, has shown 
that only one somewhat variable species can be recognised. It can be 
readily distinguished from other temperate Australian tellinids by its 
smooth but rather dull or even chalky exterior, broadly ovate form, laterally 
compressed valves and whitish or whitish-yellow colouration. In addition, 
the anterior end is slightly longer than the posterior end, an unusual feature 
in the Tellinidae. The dorso-anterior margin is generally almost flat and 
slopes ventrally rather acutely. 


Type Material: 


Tellina deltoidalis Lamarck. Probably syntypes. New Hollande, M. M. 
Peron et Lesueur, 1801, 4 specimens (7 valves). Figured specimen 
length 27.3 mm, width 22.45 mm. Muséum National d'Histoire Nat- 
urelle, Paris. 


Tellina diemenensis Deshayes. Holotype. Van Diemen's Land. (Length 
31.8 mm, width 27.1 mm, 1 complete specimen. British Museum (Nat. 
Hist.) (reg. no. 197545). 


Tellina tristis Deshayes. Syntypes. Van Diemen's Land. Dr. Sinclair. 
3 specimens. Length 30.1, 26.1, 20.45 mm, width 24.8, 20.1, 16.6 mm. 
British Museum (Nat. Hist.) (reg. no. 181/42.11.2). 


Tellina semifossilis Deshayes. Syntypes. Port Jackson, G. F, Angas. 2 
complete specimens. Length 18.9, 17.0 mm, width 13.45, 12.1 mm. 
British Museum (Nat. Hist.) (reg. no. 70.10.26.19). 


This species is extremely abundant in estuarine conditions where 
it lives in mud and muddy sand in the middle to lower littoral zone. The 
range of the species is from Hervey Bay, southern Queensland southwards 
throughout New South Wales and Tasmania, Victoria and South Australia 
and northwards in Western Australia as far as the Swan River Estuary. 
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PLATE 9. 


Tellina (Macomona) deltoidalis (Lamarck) . 
1- 2. Syntype. 


3- 4. Specimen figured by Delessert, 1841, pl. 6, figs 7a, b. (Muséum d'Histoire Naturelle, Geneva 
(reg. no. 1083/54) ) . 


5- 6. Tellina diemenensis Deshayes. Holotype. 

7- 9. Tellina tristis Deshayes. Syntypes. 

10-11. Tellina semifossilis Sowerby. Syntypes. 

12-13. Macoma rudis Bertin. Holotype. Length 27.9 mm, width 20.5 mm. 
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The Australian species is very similar to the New Zealand T. (Maco- 
mona) liliana (Iredale, 1915) which, however, attains a much larger size 
and thicker shell. In addition the postero-dorsal slope is sightly concave 
in liliana whereas it is almost straight in deltoidalis, and the anterior end 
is usually shorter than the posterior end, the reverse being the case in the 
Australian species. The two species are extremely similar, however, in 
most other details. 


The only other Australian species that is similar to T. deltoidalis is 
Tellina australis Deshayes, 1854, which can be tentatively placed in the 
subgenus Macomona. This species differs from T. (M.) deltoidalis in its 
smaller size, more translucent shell, and in having the posterior end 
slightly longer than the anterior end. It ranges from Hervey Bay, southern 
Queensland to at least the vicinity of Darwin in the Northern Territory. 


Tellina (Macomona) mariae T. Woods, 1876 
Text fig. 2 


Tellina mariae T. Woods, 1876: 162. 
Tellina modesta. Tate, 1889: 68 (non Sowerby, 1883, non Carpenter, 1865). 


Tellina modestina auct., non Tate, 1891. 
Tellina australiensis Thiele, 1930: 594, fip 78. 


This species has been included in Macomona by Cotton (1961), 
in Homalina by Macpherson & Gabriel (1962) and in Macoma by Cotton 
& Godfrey (1938) and Macpherson & Chapple (1951). The hinge of T. 
mariae is similar to that of T. (M.) deltoidalis so that mariae can be 
tentatively retained in Macomona. 


This southern Australian species differs from T. (M.) deltoidalis in its 
more equilateral and evenly oval shape and in its more inflated valves. 
There are thin, slightly raised, extremely delicate, sharp, rugae on the 
surface which are lacking in T. (M.) deltoidalis and the shell is thin and 
rather fragile. It ranges from south-west Australia, through South Aust- 
ralia and Tasmania to Port Albert, eastern Victoria. 


This species was considered to be a synonym of T. semifossilis Sower- 
by, 1867, by Hedley (1918: M26), a species shown to be a synonym of 
T. (M.) deltoidalis above. 


Another species considered to be a synonym of mariae, originally by 
Tate (1887: 89), is Macoma rudis Bertin (1878: 335, pl. 9, figs 2a, b) the 
type of which was examined in the Muséum National d'Histoire Naturelle, 
Paris (Pl. 1, fig. 12, 13). This species was described from Melbourne and is 
a slightly distorted, rather thick-shelled specimen of a species of Macoma 
which is definitely not of Australian origin. Dr. E. Coan has indicated 
(pers. com.) that it probably belongs with M. inquinata Deshayes, 1855, 
from W. North America or its Asian analogue M. contabulata Deshayes, 
1855. 


Cotton (1961) gives the dimensions and registered number of a 
"neotype" (a specimen of T. (M.) mariae) of Tellina modestina Tate, 
which he regards as a synonym of T. (M.) mariae, but as Tate's name was 
intended as a replacement name for T. modesta Sowerby, 1883, it must 
have the same type as modesta, a species discussed below. 


PLATE 10 





PLATE 10. 


Tellina (Macomona) imbellis Hanley. 


1- 2. Tellina beryllina Iredale. Figures of the type of T. inequivalvis Sowerby (from Sowerby, 1867: 
pl. 26, fig. 139). 


3. Tellina imbellis Han!ey. Figure of the type (from Sowerby 1867, pl. 37, fig. 209). 


4- 5. Tellina semiplana Sowerby. Left valve of holotype. British Museum (Nat. Hist.) cat. no. 
70.10.26.18. Length 23.7 mm, width 15.5 mm. 


The species described as Tellina australiensis Thiele (1930: 594, fig. 
78) appears to be another synonym of T. (M.) mariae, the type of which 
is in the Museum fiir Naturkunde, E. Berlin, and although this has not 


been examined by the writer, topotypes agree exactly with Thiele's figure 
and description. 


Tellina (Macomona) imbellis Hanley, 1844 
Pl. 10, fig. 1-5 


Tellina imbellis Hanley, 1844: 143; Hanley, 1846: 276, pl. 40, fig. 155; Sowerby, 1867: pl. 37, fig. 209. 
Tellina semiplana Sowerby, 1867: pl. 39, fig. 222. 


Tellina denticulata. Tryon, 1868: 104 (non Deshayes, 1854, in part). 
Tellina aldingensis Tate, 1887: 66, pl. 5, fig. 2. 


Tellina beryllina Iredale, 1924: 211 (nom. nov. pro Tellina inequivalvis Sowerby, 1867: pl. 26, fig 139, 
non Linnaeus, 1758). 

This species is listed under two separate names, Pharaonella beryllina 
(Iredale, 1924) and Macomona semiplana (Sowerby, 1867), by Iredale 
& McMichael (1962) and what appears to be the same species has been 
recorded from South Australia as Tellinota aldingensis (Tate, 1887) 
(Cotton, 1961: 269, fig. 293). 


Examination of the original descriptions and figures has suggested 


the above synonymy although only the types of Tellina semiplana have 
been examined (see pl. 10, fig. 1-5). 


Tellina aldingensis Tate, although described from South Australia, 
appears to be identical to eastern Australian specimens and can be regarded 


as the same species, although the zoogeographical implications of this 
discontinuous distribution are puzzling. 
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This species is readily distinguished from T. (M.) deltoidalis by its more 
elongate shape and in the presence of a distinct, oblique, internal ridge 
on the posterior part of both valves. 


The known distribution of this species is from Bohle River mouth, 
north Queensland to southern New South Wales and South Australia. 
Cotton (1961) states that this is a rare species in South Australia. 


Subgenus Abranda Iredale, 1924 
Type species: Abranda rex Iredale, 1924 — Tellina modestina Tate, 1891. Original designation. 
Synonym: Punipagia Iredale, 1930. 


Type species Tellina subelliptica Sowerby, 1867 — Tellina hypelliptica Salisbury, 1934. Original 
designation. 


The type species of both of the generic names listed above show an 
extremely close relationship with one another as far as shell characters 
are concerned, but differ markedly from Arcopagia s.s. in their small size 
and in the thinner, often more inflated adult shell. The external surface 
is smooth except for very narrow, slightly raised concentric lamellae and 
very fine radial striae. The hinge features, however, agree closely with 
Arcopagia, indicating a probable relationship (see Boss, 1969). The 
cardinal ligament is conspicuous in Abranda and in some species of 
Arcopagia. 


Tellina (Pinguitellina) robusta Hanley, 1844, the type species of the 
subgenus Pinguitellina Iredale (1927: 76) is similar to Abranda species in 
having a rather small shell with similar raised concentric lamellae, but 
lacks the fine radial sculpture and a cardinal ligament. The cardinal liga- 
ment is such a conspicuous feature of Abranda that these two groups are 
tentatively considered to be separable. Boss (1969: 102) has included 
Pinguitellina in the synonymy of Tellina (Arcopagia) Brown, 1827 (type 
species Tellina crassa Pennant, 1776) but he admits that it “ may constitute 
a natural group ". Keen (1969) allows Pinguitellina as a distinct subgenus 
of Tellina. 


The type species of Abranda, Punipagia and Pinguitellina are illus- 
trated (Text fig. 3, 1, 4) to show their close similarity. Although it is 
difficult to define any clear cut differences between Pinguitellina, Arcopagia 
and Abranda, apart from size and sculpture, the three groups can be 
usefully employed until such time as a thorough generic revision clarifies 
the situation. 


Abranda is placed in the Semelidae by Iredale & McMichael (1962) 
and they include Punipagia in the Tellinidae. All three names, however, 
are reduced to subgenera of Tellina by Keen (1969). 


Tellina (Abranda) modestina Tate, 1891 
Text fig. 3a, b 


Tellina modestina Tate. 1891: 266 (nom. ncv. pro Tellina modesta Sowerby, 1883: 31, pl. 7, fig. 1, non 
Carpenter, 1865). 

Abranla rex Iredale, 1924: 212 (nóm. nov. pro Tellina elliptica Sowerby, 1867 non Brocchi, 1814, non 
Lamarck, 1818). 

Syndesmya elliptica. Smith, 1884: 99., pl. 7 fig. c, c'. 


This species has been considerably confused in the literature. Tate 
renamed T. modesta Sowerby, a name he had previously used for the 
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3 4 
TEXT FIGURES 1-4. 
la-b. Tellina (Abranda) hypelliptica Salisbury. North Harbour, Port Jackson, Sydney, N.S.W. 


(Се 1591220 Length 9.83 mm, height 7.54 mm. Right valve and hinge of left (a) and right 
(b) valves. 


2. Tellina (Macomona) mariae T. Woods. Upper Spencer Gulf, South Australia (C. 99218). 
Length 12.85 mm, height 8.46 mm. Right valve of juvenile, 

3a-b. Tellina (Abranda) modestina Tate. Port Jackson, Sydney, New South Wales (С. 28145). 
Length 13.35 mm, height 9.51 mm. Right valve and hinge of left (a) and right (b) valves. 


4a-b.  Tellina (Pinguitellina) robusta Hanley. Heron Island, Queensland (C. 99217). Length 12.16 
mm, height 9.95 mm. Right valve and hinge of right (a) and left (b) valves. 


* Australian Museum registered number. 
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juvenile form of T. (M.) mariae which he mistakenly regarded as a separate 
species from the adult form. Cotton & Godfrey (1938) state that modes- 
tina is a South Australian species related to the Tasmanian species mariae 
and the Peronian semifossilis, but Cotton (1961) finally synonymiseq 
modestina auct. with mariae. It has been completely overlooked, however, 
that T. modesta was described from Port Jackson (Sydney) where T. (M.) 
mariae does not occur. The type was collected by J. Brazier and although 
this could not be located in the British Museum (Nat. Hist.) by the Writer 
specimens in the Australian Museum (some also collected by Brazier) 
agree well with Sowerby’s figure, dimensions and with the brief description, 
Other material identical with these specimens in the Australian Museum 
was identified by C. Hedley as T. elliptica Sowerby. Hedley’s identification 
is confirmed by the original description and by Smith’s (1884) supple- 
mentary description and good figures of the type so that both modesta and 
elliptica appear to be the same species. A juvenile specimen of T. (M.) 
mariae is figured (Text fig. 2) for comparison with T. (Abranda) modestina 


Tate. 


Hedley (1918: M.27) includes Abra simplex (Sowerby, 1867) in the 
list of New South Wales species presumably on the basis of Smith’s (1884: 
99) discussion on Syndesmya elliptica where he mentions this species, 
Tellina simplex, however, was described from unknown locality and there 
is nothing in Smith’s discussion that states that he recognises it as an 
Australian species. He merely states that the two species require a similar 
(generic) location. Iredale & McMichael (1962) follow Hedley in listing 
this species (under Abranda) but as there is no published record or 
material to confirm this identification, this species name should be dropped 
from the New South Wales faunal list. 
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ANNOUNCEMENT 


The Working Party on Bibliography, a permanent committee of the 
Australian Advisory Council of Bibliographical Services, is currently en- 
gaged on a project to create and maintain a register of Australian subject 
bibliographies either completed or in progress, and to establish a referral 
service from such a Register. 


The Chairman of the Working Party would be grateful if anyone doing 
bibliographical work in a particular subject field, or aware of subject 
bibliographies being compiled, would advise him so that contact can be 
made and a record established. 

The address is: The Chairman, 

AACOBS Working Party on Bibliography, 
The Library, 

La Trobe University, 

BUNDOOR, Victoria, 

Australia, 3083. 





THE REINSTATEMENT OF THE NAME 
AUSTRALIUM TENTORIIFORMIS (JONAS) FOR 


BELLASTRAEA SIRIUS OF AUTHORS 
(MOLLUSCA: GASTROPODA: TURBINIDAE) 


W. F. PONDER 
Australian Museum, Sydney 
Plates 11-12 


SUMMARY 


The type specimen of Turbo (Stella) sirius Gould, 1849, is a juvenile 
specimen of Australium rhodostomus (Lamarck, 1822), a species common 
in N.E. Australia. An analysis of the original description of Trochus 
tentoriiformis Jonas, 1845, shows that this species name can be applied to 
the common S.E, Australian Astralium prev:ously known as sirius. 


DISCUSSION 


The common S.E. Australian species of Astralium was known as 
tentoriiformis (Jonas, 1845) until Hedley (1923) introduced the name 
Astraea sirius (Gould) stating that A. tenioriiformis was restricted to 
S.W. Australia. This interpretation has been accepted by all subsequent 
authors. Iredale (1924) argued that Trochus urvillei Philippi, 1852 (Pl. 11, 
fig. 11) and Trochus georgianus (Quoy ms) Fischer, 1875 (Pl. 11, fig. 9-10), 
were both based on Quoy and Gaimard's (1834) figure of a shell those 
authors identified as “ fimbriatus var." (Pl. 11, fig. 11). He concluded that 
not only were these names synonyms of tentoriiformis, but that the name 
georgianus indicated the locality at which the material was collected (i.e. 
King George Sound, S.W.A.). An examination of the figures and of 
photographs of some of the original material indicates that urvillei 
and georgianus are not founded on the same specimen, although 
they possibly came from the same lot of material, and that they are the 
S.E. Australian species. This conclusion is reinforced by the fact that 
there is only one moderately large species of Astralium, A. squamifera 
Kock, 1844 (— Trochus fimbriatus Lamarck, 1822, non Borson, 1821) in the 
vicinity of King George Sound, a species quite different in appearance 
from the figures of georgianus and urvillei. The 3 specimens that make 
up what is assumed to be Quoy and Gaimard's original material on which 
their manuscript name georgianus was based, are housed in the Muséum 
National d'Histoire Naturelle, Paris and photographs of this material are 
reproduced on Plate 11, fig. 1-8. 


An examination of the holotype of Turbo (Stella) sirius Gould, 1849, 
(Pl. 12, fig. 7-9) shows it to be a juvenile specimen of Astralium rhodos- 
tomus (Lamarck, 1822) (Pl. 12, fig. 1-3), juvenile sirius auct. being 
readily separable (Pl. 12, fig. 4-6). 


The basis for Hedley's (1923) introduction of the name sirius for 
tentoriiformis is two fold. Although he does not give specific reasons 
he considers tentoriiformis to be from S.W. Australia because most of 
“the Australian gastropods handled by Jonas . . . . were of south-west 
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origin ”. He also states that the base is different but does not say how, 
or where he obtained his evidence. Hedley (1913) indicated that a speci- 
men he examined while in the British Museum (Natural History) labelled 
“sirius Gould, N. Holland, M.C. (=Museum Cuming)” was a juvenile 
example of A. tentoriiformis. There is no evidence to suggest that Hedley 
or any other Australian malacologist has examined the holotype of sirius 
which is in the National Museum of Natural History, Washington, and the 
misidentification in the British Museum is presumably the basis of his 
misinterpretation. 


With the name sirius no longer available for the S.E. Australian 
Astralium, a search was made for possible replacement names. After 
re-examination of the original description of Trochus tentoriiformis, which 
was described from unknown locality, it was apparent that this name 
could be applied to the S.E. Australian Astralium, The description was 
compared with the other species of Astralium which were possible con- 
tenders for the name, Trochus squamifera Koch, 1844, Bellastraea kest- 
eveni Iredale, 1924, and Astraea tentorium Thiele, 1930. The following 
points in the description assisted in determining the real identity of 
tentoriiformis (for the purpose of this discussion sirius auct. is written 
“ sirius "):— 

(1) Although the original description states that the shell is “axially 
folded” it does not mention spiral sculpture on the dorsal surface of the 
shell. Such spiral ornament is conspicuous in tentorium, squamifera and 
kesteveni and would probably have been noted in the diagnosis which is 
rather detailed. A. “sirius” has very inconspicuous oblique grooves but 
the surface otherwise looks smooth except for the axial folds which vary 
considerably in strength between specimens. All four species show some 
degree of axial folding or ribbing, 


(2) The basal callus is described as being white but the callus is 
nearly always uniformly violet in tentorium and it is distinctly indented 
in squamifera, a feature that would probably have been noted in the 
description. It is sometimes edged with purple or pink in “sirius ”, but 
this is not always the case and in dead shells it rapidly bleaches to white. 


(3) The basal sculpture is noted as being finely scaly but squamifera 
and tentorium both have coarsely-scaled bases whereas in kesteveni and 
“sirius” the scaly sculpture is relatively fine on the base. 


(4) The colour is given as “ brick ” coloured and whereas the dorsal 
coloration of “ sirius ” is often orange-yellow, the other species are gener- 
ally whitish, although squamifera does sometimes have axial reddish-brown 
markings. 

(5) The expanded description following the latin diagnosis notes 
that the “lower part of the body whorl is somewhat dilated and forms 
by its thinner edge an acute periphery around the base” (translation). 





PLATE 11. 

Astralium tentoriiformis (Jonas). 

1-8. 4 specimens probably from Quoy and Gaimard's original material labelled 
ianus Nob." in the handwriting of L.-C. Kiener. 

9-10.  Trochus georgianus Fischer, 1875. Copy of Fischer, 1875, pl. 31, fig. 2. 

118 Trochus fimbriatus var. Quoy and Gaimard, 1834 Copy of Quoy and Gaimard, 1834, pl. 61, 


fig. 9. 
12. Calcar tentoriiforme (Jonas). Copy of Fischer, 1875, pl. 79, fig. 2. 


** Trochus georg- 


PLATE 11 
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Such an expansion at the periphery, whereas not entirely typical of 
“ sirius ”, is found to some degree in a reasonable proportion of individuals 
(Pl. 11, fig. 8). A peripheral keel is a typical feature of squamifera, kest- 
eveni and tentorium. 


(6) The number of whorls is given as 8. The teleoconch of none 
of the species has this number of whorls but “ sirius” has the greater 
number (6-7) whereas the other species have at least one whorl less, 
with the exception of tentorium. Possibly the whorl count of 8 in the 
type specimen included an estimate of the number of whorls of the 
protoconch. 


(7) The base is described as being slightly concave and this charac- 
ter is typical of “ sirius ” but not the other species, both kesteveni and 
tentorium having an almost flat base. The other points mentioned in the 
description are not specific enough to recognise any characters that might 
relate to one of the 4 species under discussion. 


In summary the bulk of the original description shows that it best 
agrees with sirius auct. and there is nothing in the description which 
would exclude that species. There is, in addition, no other described 
species of Astralium that would fit the description of tentoriiformis as 
closely as sirius auct. The close agreement of sirius auct. with the orig- 
inal description of tentoriiformis together with its long association with 
that name prior to 1923, necessitates the adoption of Jonas' name. A brief 
synonymy is set out below. 


Astralium tentoriiformis (Jonas, 1845) 


Trochus tentoriiformis Jonas, 1845: 66; Philippi, 1852; 116, pl. 20, fig. 1; Reeve, 1851: pl. 8, fig. 43. 

Turbo fimbriatus var. Quoy and Ga'mard, 1834: 230, pl. 61, fig. 9. 

печал “БОШ, Philippi, 1852: 215, pl. 32, fig. 4 (based on Quoy апа Gaimard's fig. 9); Reeve, 1861: 
pl. 9, fig. 46. 

Turbo urvillei. Sowerby, 1886: 226, pl. 502, fig. 118. 

Calcar tentoriiforme. Fischer, 1875: 41, pl. 31, fig. 2, pl. 79, fig. 2. 

Trochus georgianus (‘‘Quoy ms'') Fischer, 1875: 41, pl. 31, fig. 2 (in synonymy of C. tentoriiforme) . 

Turbo (Uvanilla) tentoriiformis. Watson, 1886: 13l. 

Uvanilla tentoriiformis. Angas, 1867: 214. 

Astralium tentoriforme (sic.). Henn and Brazier, 1894: 176. 

Astralium (Uvanilla) tentorzforme (sic.). Kesteven, 1902: 3, text figs 2, 4, 5. 

Astraea sirius. Hedley, 1923: 308, pl. 30, fig. 1 (non Gould, 1849). 

Bellastraea sirius.  Iredale, 1924: 232; Iredale, 1929: 273; Macpherson and Gabriel, 1952: 81 (non 
Gould, 1849). 

I have been unable to locate the whereabouts of the holotype of 
tentoriiformis, and it may be lost as is apparently the case with most 
of the species described by Jonas. Jonas states that the type is exhibited 
in the “museo hon. Gruner”. The dimensions he cites are: Height 
13} lin. (= 28.0 mm), diam. of base 181 lin. (— 38.5 mm). 


The figure given by Fischer (1875: pl. 79, fig. 2) and reproduced here 
(Pl. 11, fig. 12) is identified as tentoriiformis and is part of Quoy and 
Gaimard's material, being included in the lot under their manuscript name 
georgianus (Pl. 1, fig. 7-8). This specimen is a shell with strongly concave 
whorls, a feature of the shell described by Jonas. 


The range of this species is from central Queensland (Green Island, 
near Mackay, C. 72719) to "eastern Victoria" (Macpherson and Gabriel, 
1962). It is an abundant species throughout New South Wales in the 
lower littoral and shallow sublittoral on rocky shores. It is sympatric 
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Astralium rhodostomus (Lamarck). 


1-3. Juvenile specimen, Murray Island, Torres Strait, Queensland. Height 20.9 mm, width 25.7 mm 
(Australian Museum cat. по. C. 29282). 


7-9. Holotype of Turbo (Stella) sirius Gould, 1849. Height 9.16 mm, width 13.42 mm (U.S. 
National Museum cat. no. 56C3) . 


Astralium tentoriiformis (Jonas). 


4-6. Juvenile specimen, Shell Harbour, New South Wales. Height 11.55 mm, width 18.20 mm (Aust- 
тайап Museum cat. no. С. 50250) . 


over much of the range with Astralium kesteveni which, however, tends 
to be relatively more abundant in the sublittoral than А. tentoriiformis 
and is uncommon or rare in the lower littoral. 


Cotton (1959) records Bellastraea tentoriformis (sic) from Point 
Sinclair, South Australia and Albany, S Western Australia. Examination 
of the material in the South Australian Museum shows that the South 
Australian specimens are A. tentorium (Thiele, 1930) and obviously 
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wrongly localised, this view being reinforced by the fact that similar 
specimens in the same collection are said to be from Sydney. The speci- 
mens reported from Albany could not be located but are presumably also 
wrongly localised. Cotton's record from Rottnest Island refers to tentorium, 
and his specimen from Bunbury is A. squamifera (Mrs. S. Slack-Smith 
pers. comm.). 


Astralium tentorium (Thiele, 1930) extends at least from Point Peron 
at the southern end of Cockburn Sound north to the seaward side of the 
islands off Shark Bay, Bernier Island being the northernmost. There is 
an operculum of this species in the Western Australian Museum said to 
be from the Cape Leeuwin - Cape Naturaliste area but this record needs 


confirmation. 
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OUTLINE OF CLASSIFICATION OF AUSTRALIAN TERRESTRIAL 
MOLLUSCS (NATIVE AND INTRODUCED)* 


J. B. Burch 


The Australian Museum, Sydney 


SUMMARY 


Iredale's higher classification of Australian land snails is reconciled to the 
better known classifications of Wenz and Zilch (Gn the Handbuch der 
Palazoologie) as modified for the higher taxa by Taylor and Sohl. This 
classification for the endemic Australian fauna- comprises two subclasses 
(Prosobranchia and Pulmonata, each with two orders), 14 superfamilies 
and 25 families (and additionally 4 superfamilies and 9 families which 
include the various introduced species). These higher taxa are used to 
classify the 204 genera and 40 subgenera of native Australian land snails as 
recognized by Iredale, and the 21 genera of introduced land molluscs. The 
genera and subgenera are listed for each appropriate higher taxon, but no 
attempt is made to assess their validity. 


INTRODUCTION 


The last comprehensive publications on the land molluscs of Australia were Iredale’s 
(1937a,c, 1938) “A basic list of the land Mollusca of Australia,” followed by his (1939) 
“A review of the land Mollusca of Western Australia” and (1940a, 1941a,b, 1942, 1943) 
“Guide to the land shells of New South Wales.” Also, during the period of his “Basic 
list," he published (1937b) “An annotated check list of the land shells of south and 
central Australia.” In these publications, Iredale recognized for Australia 42 families of 
native land molluscs, 204 genera, 40 subgenera, 758 species and 92 subspecies. Of these, 
21 families, 165 genera, 27 subgenera, 202 species and 50 subspecies were named as new 
taxa by Iredale, most of which were not well defined. This, together with the splitting of 
taxa beyond the normal practice in malacology, has made the study of Australian land 
snails rather difficult. 


The purpose of the systematic list of Australian land mollusc genera which follows is 
to adjust Iredale's higher classification to a better known, more widely accepted and 
more usable system. (Iredale's classification of Australian land snails to genera and 
subgenera can be found in Burch (1976).) The classifications followed in making this list 
Were those by Wenz (1938-44) and Zilch (1959-60), as modified for the higher taxa by 
Taylor and Sohl (1962), and with the nomenclature adjusted to chronological priority of 
family-group names. A few minor additional modifications have been made following 
other more recent publications; these are noted where they occur. Since this outline is 
directed only toward the higher classification of Australian land snails, little attention is 
*This paper is dedicated to my late son, John Bayard Burch, Jr., who over the years spent many hours 
With me in the field collecting land molluscs 
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paid to their lower classification (i.e., genera, subgenera, species and subspecies). Accord- 
ingly, many of the references, especially the early literature, which were not pertinent to 
the present outline, are omitted. Various sources can be consulted for many of these 
early papers (e.g., Iredale, 1936, 1958a, 1958b, 1959; Laws and Mincham, 1968; 
Macpherson, 1963; Smith and Macpherson, 1969; Richardson, 1971; Ponder and 
Stanbury, 1972; etc.). Iredale’s “Basic list" also gives (in abbreviated form) nearly all the 


previous nomenclatural references. 


This revision is carried down to the subfamily level. In brackets, following higher taxa 
names, are alternative names. The genera and subgenera of lredale are simply listed 
(alphabetically under their respective families or subfamilies); no attempt is made to 
assess their validity (some, perhaps many, will eventually end in synonymy). Following 
each generic or subgeneric name, in parentheses, is the type species on which the genus is 
based. Iredale’s families and superfamilies, where they differ from those listed here, are 
placed in parentheses following a dash after the appropriate taxa. Authors and dates for 
higher taxa (which Iredale did not include) are added, as well as those for genera, sub- 
genera and type species. Superscript numbers refer to the numbered comments under 
"Notes" at the end of the systematic list. (The familial level and generic classification of. 
land snails has not yet been completely stabilized, and there will be, no doubt, some 
future changes, especially as they relate to Australian taxa. Many of the “Notes” at the 
end of this paper were included in order to give some of the especially pertinent past and 
current taxonomic opinions.) An asterisk before a name indicates that the taxon was 
introduced into Australia (and was not included in Iredale’s “Basic list" or in his succeed- 
ing publications). Two asterisks before a name indicate that the taxon was named sub- 
sequent to lredale’s publications. In brackets, after each genus or subgenus, is the number 
of species reported for Australia by Iredale in his final classification. Subsequently named 
species and subspecies are listed in the "Notes" section. 


Revision of Iredale's classification further may require a considerable amount of basic 
research, which will eventually be done. But, to assist workers in the meantime, this 


outline of classification is presented. 


OUTLINE OF CLASSIFICATION 


Class GASTROPODA Cuvier 1797 
Subclass PROSOBRANCHIA Milne Edwards 1848 [Streptoneura Spengel 1881] 


Order ARCHAEOGASTROPODA Thiele 1927 [Diotocardia Mórch 1865] — (Pectini- 
branchia Blainville 1814) 


Suborder Rhipidoglossa Mórch 1865 
Superfamily Neritoidea Rafinesque 1815 [Neritacea] 
Family HELICINIDAE Ferussac 1822 


Subfamily Helicininae 
Genus Ceratopoma Mollendorff 1893 (Helicina caroli Kobelt 1884) [4] 
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Genus Pleuropoma Mollendorff 1893 (Helicina dichroa Móllendorff 1890) [412 


Family HYDROCENIDAE Troschel 1856 — (Georissidae Blanford 1864) 
Genus Omphalorissa lredale 19333 (Georissa multilirata Brazier 1875) [4] 


Order MESOGASTROPODA Thiele 1927 [Taenioglossa Troschel 1848; Monotocardia 
Morch 1865] — (Pectinibranchia) 


Suborder Architaenioglossa Haller 1894 


Superfamily Ampullarioidea Guilding 1828 [Ampullariacea; Cyclophoroidea or Cyclophoracea] 


Lamily CYCLOPHORIDAE Gray 18474 

Subfamily Cyclophorinae 
Genus Ditropisena lredale 19335 (Cyclophorus (Ditropis) macleayi Brazier 1877) [2] 
Genus Leptopoma Pfeiffer 1847 (Cyclostoma vitreum Lesson 1830) [1] 


l'amily PUPINIDAE Adams 185546 

Subfamily Pupininae 
Genus Ambipupina lredale 1937a (Pupina pettardi Crosse 1874) [1] 
Genus Diplopupina lredale 1937a (Pupina coxeni Brazier 1875) [1] 
Genus Dolopupina lredale 1937a (Pupina wilcoxi Cox 1864) [1 + 1 subsp.] 
Genus Estopupina lredale 1937a (Pupina costata Hedley & Musson 1892) [1] 
Genus Hedleya Cox 1892 (Hedleya macleayi Cox 1892) [3] 
Genus Hildapina Iredale 19404 (Pupina subpolita Fulton 1906) [1] 
Genus Lopupina Iredale 1937a (Pupina bidentata Beddome 1897) [2] 
Genus Necopupina lredale 1937a (Pupinella densecostata Fulton 1906) [3] 
Genus Signepupina lredale 1937a (Pupinella macgillivrayi Cox 1864) 
Subgenus Signepupina s.s. [10] 
Subgenus Parpupina lredale 1937a (Pupina crossei Brazier 1876) [1] 
Genus Suavocallia lredale 1933 (Callia splendens Dohrn 1862) [1] 


amily DIPLOMMATINIDAE Pfeiffer 185647 [Cochlostomatidae Kobelt' 1902]8 


Genus Eclogarinia Iredale 1933? (Diplommatina gowllandi Brazier 1875) [1] 
Genus Velepalaina Iredale 1937a (Diplommatina oreadis Hedley 1900) [2] 


Subclass PULMONATA Cuvier 1817 [Euthyneura Spengel 1881, in part] 


Order SOLEOLIFERA Simroth 1890 [Gymnophila Férussac 1812; Systellommatophora 
Pilsbry 1948] 


Superfamily Veronicelloidea [Veronicellacea] 

Family VERONICELLIDAE Gray 1840 — (Vaginulidae Gill 1871)! 0 
Genus Meisenheimeria Grimpe & Hoffmann 192411 (Vaginula frauenfeldi Semper 1885) [1] 
Genus Sarasinula Grimpe & Hoffmann 192412 (Vaginulus plebeius Fischer 1868) [1] 


Family RATHOUISIIDAE Heude 1885 
Genus Prisma Simroth 1891 (Veronicella prismatica Tapparone-Canefri 1883) [2] 


130 J. B. Burch 
Order STYLOMMATOPHORA Schmidt 1856 [Geophila Ferussac 1812] 


Suborder Heterurethra Pilsbry 1900 
Superfamily Succineoidea [Succineacea] 


Family SUCCINEIDAE Beck 1837 


Subfamily Succineinae 
Genus Arborcinea Iredale 1937а13 (Succinea eucalypti Cox 1864) [3] 


Genus Austrosuccinea Iredale 1937a 4 (Succinea australis Ferussac 1821) 


Subgenus Austrosuccinea s.s. [11 + 1 subsp.] 
Subgenus Cerinasota Iredale 193913 (Succinea coxi Finlay 1927) [1] 


Superfamily Athoracophoroidea [Athoracophoracea] 


Family ATHORACOPHORIDAE Gray 1853 — (Aneitidae Gray 1860) 
Genus Triboniophorus Humbert 1863 (Triboniophorus graeffei Humbert 1863) [1] 


Suborder Orthurethra Pilsbry 1900 
Superfamily Achatinelloidea [Achatinellacea] 


Family ACHATINELLIDAE Gulick 1873 [Helicteridae Pease 1869]15 
Subfamily Tornatellininae Pilsbry 191016 _ (Elasmatinidae Iredale 1937a) 
Genus Elasmias Pilsbry 1910 (Tornatellina aperta Pease 1864) [2] 


Subfamily Pitysinae Cooke & Kondo 1960 — (Elasmatinidae) 
Genus Tornatellinops Pilsbry & Cooke 1915 (Tornatellina novoseelandica Pfeiffer 1852) [3]17 


*Superfamily Cionelloidea [Cionellacea] 


*Family CIONELLIDAE Clessin 1879 
*Genus Cionella Jeffreys 1829 (Helix lubricus Múller 1774) [1] 


Superfamily Pupilloideal8 [Pupillacea] 


Family VERTIGINIDAE Pilsbry 1916 
Subfamily Nesopupinae Steenberg 1925 
Genus Cylindrovertilla Boettger 1880 (Pupa fabreana Crosse 1872) [2] — (Cylindrovertillidae 
Iredale 1940a) 
Genus Wallivertilla Iredale 1937a (Pupa kingi Cox 1864) [1 * 1 subsp, ]!? — (Cylindrovertillidae) 
Genus Gyliotrachela Tomlin 1930 (Hypselostoma hungerfordiana Mollendorff 1891) (11 = 


(Gastrocoptidae Pilsbry 1918) 
Genus Somniopupa lredale 1937a (Pupa (Vertigo) scotti Brazier 1875) [1] — (Pupillidae) 


Family CHONDRINIDAE Steenberg 1925 [Gastrocoptidae or Gastrocoptinae Pilsbry 1918] 
Subfamily Gastrocoptinae Pilsbry 1918 
Genus Australbinula Pilsbry 1916 (Pupa (Vertigo) rossiteri Brazier 1875)20 — (Gastrocoptidae) 


Subgenus Australbinula ss. [14 + 1 subsp.] 
Subgenus Westralcopta Iredale 1939 (Pupa mooreana Smith 1894) [1] 
=. Genus Gyrodaria Iredale 1940a (Australbinula strangeana Iredale 1937a) [1 + 1 subsp] — 


(Gastrocoptidae) 


Family PUPILLIDAE Turton 1831 4 

‚ Subfamily Pupillinae d 

` Genus Glyptopupoides Pilsbry 1926 (Pupoides hedleyi Pilsbry 1926 = Diplommatina egregia 
Hedley & Musson 1891) [1]21,22 — (Púpoididaé Tredále 1939) 


Australian Terrestrial Molluscs 131 


Genus Omegapilla lredale 1937423 (Pupa nelsoni Cox 1864) [5] 
Genus Themapupa Iredale 193021,24 (Pupa beltiana Tate 1894) [13 + 3 subsp.] - (Pupoididae) 


Family VALLONIIDAE 
*Subfamily Valloniinae Morse 1864 
*Genus Vallonia Risso 1826 (Vallonia rosalia Risso 1826 = Helix pulchella Müller 1774) [2] 


- Subfamily Acanthinulinae Steenberg 1917 


Genus /mputegla Iredale 1937425 (Pupisoma circumlitum Medley 1897) ~ (Pupisomidae Iredale 
1940a) [2] 
Family BULIMINIDAE Clessin 1879 [Enidae Woodward 1903] 15 
Genus Amimopina Iredale 193313,26 (Bulimus beddomei Brazier 1880) [1] — (Papuinidae Iredale 
1938) 


Suborder Mesurethra Baker 1955 
Superfamily Clausilioidea Morch 1864 [Clausiliacea] 


Family MEGASPIRIDAE Pilsbry 1904 
Genus Coelocion Pilsbry 1904 [1] — (Coelociontidae Iredale 1937a)27 


Suborder Sigmurethra Pilsbry 1900 
Infraorder Holopodopes Baker 1962 
Superfamily Achatinoidea [Achatinacea] 


Family ACHATINIDAE Swainson 1840 
*Subfamily Ferussaciidae Bourguignat 1883 (emend.)28 [Cecilloidinae Mórch 1864] 
*Genus Cecilioides Ferussac 1814 (Bulimus acicula Bruguiere + Buccinum aciculum Müller 1774) 
1] 
*Genus Ferussacia Risso 1826 (emend.) (Ferrussacia gronoviana Risso 1826) [1] 
Subfamily Stenogyrinae Crosse & Fischer 187728 [Subulininae Crosse & Fischer 1877] 
Genus Eremopeas Pilsbry 1906 (Stenogyra interioris Tate 1894) 13122 
Genus Opeas Albers 1850 (Helix goodalli Miller 1822 = Bulimus pumilus Pfeiffer 1840) [1] 
*Genus Subulina Beck 1837 (Bulimus octonus Bruguière 1792) [1] 


Superfamily Rhytidoidea [Rhytidacea] — (Paryphantoidea) 


Family RHYTIDIDAE Pilsbry 189330 — (Paryphantidae Godwin-Austen 1893) 

Genus Echotrida Iredale 193313,31 (Helix strangeoides Cox 1864) [1] 

Genus Melavitrina Iredale 193313:32 (Vitrina milligani Pfeiffer 1854) [2] 

Genus Montidelos lredale 194313,33 (Montidelos oreadis Iredale 1943) [1] 

Genus Murphitella Iredale 193313,34 (Helix franklandiensis Forbes 1851) [3] 

Genus Namoitena lredale 193313 (Helix namoiensis Cox 1868) [1] 

Genus Occirhenea Iredale 193313 (Helix georgiana Quoy & Gaimard 1832) [1] — (Occirheneidae 
Iredale 1939) 

Genus Prolesophanta Iredale 19331 3:35 (Helix dyeri Petterd 1879) [1] 

Genus Saladelos Iredale 193313536 (Helix splendidula Pfeiffer 1846 = Saladelos commixta Iredale 
1933) [8] 

Genus Strangesta Iredale 19331334 (Helix leichardti Cox 1864) [18]37 

Genus Tasmadelos Iredale 193813,35 (Helix (Hyalina) nelsonensis Brazier 1871) [1 + 1 subsp.] 

Genus Tasmaphena Iredale 193313,34 (Helix sinclairi Pfeiffer 1845) [1] 

Genus Torresiropa Iredale 193313,38 (Helix (Patula) spaldingi Brazier 1876) [2] 

Genus Victaphanta lredale 193313,39 (Vanina atramentaria Shuttleworth 1853) [2] 
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Subfamily Caryodinae Thiele 1926 
Genus Anoglypta Martens 1861 (Helix launcestonensis Reeve 1853) [1] — (Anoglyptidae Iredale 


1937c) 

Genus Brazieresta lredale 19331341 (Bulimus larreyi Brazier 1871) [1] — (Hedleyelloidea, 
Hedleyellidae Iredale 1937c) 

Genus Caryodes Albers 1850 (Bulimus dufresnii Leach 1815) [1 + 3 subsp.] — (Caryodidae 
Thiele 1926) 

Genus Hedleyella Iredale 191441 (Helicophanta falconeri Gray 1834) [2 * 1 subsp.] — (Hedleye- 
lloidea, Hedleyellidae) 

Genus Pandofella Iredale 193313441 (Panda whitei Hedley 1912) [1]- (Hedleyelloidea, Hedleye- 
llidae) 

Genus Pedinogyra Albers 1860 (Helix cunninghami Gray 1834 = Helix hayii Griffith & Pidgeon 
1833) [5 + 2 subsp.] — (Pedinogyroidea, Pedinogyridae Iredale 1937c) 

Genus Pygmipanda Iredale 19331341 (Bulimus atomatus Gray 1834) [2 + 1 subsp.] — (Hedleye- 


lloidea, Hedleyellidae) 
Superfamily Orthalicoidea [Orthalicacea; Bulimuloidea or Bulimulacea] 


Family ORTHALICIDAE Albers-Martens 1860 [Bulimulidae Tryon 1867] - (Bothriembryontidae 

Iredale, 1937a) 

Genus Bothriembryon Pilsbry 1894 (Helix melo Quoy & Gaimard 1832)? - (Bothriembryont 

Subgenus Bothriembryon s.s. [11 + 4 subsp.) idae) 

EAE Celatembryon Iredale 193913 (Bothriembryon (Celatembryon) distinctus Iredale 1939) 
[1] 

Subgenus Dialembryon Iredale 193913 БИШР indutus Menke 1842) [4] 

Subgenus Hartogembryon lredale 19331 (Bulimus onslowi Cox 1864) [4] 

Subgenus Larapintembryon lredale 193313 (Liparus spenceri Tate 1894) [3]4 

Subgenus Ponembryon lredale 193913 (Bulimus dux Pfeiffer 1861) [2 + 1 subsp.] 

Subgenus Satagembryon Iredale 193313 (Buliminus gratwicki Cox 1899) [2] 

Subgenus Telembryon Iredale 193913 (Bulimus kingii Gray 1825) [10 + 1 subsp.] 

Genus Tasmanembryon Iredale 193313 (Bulimus tasmanicus Pfeiffer 1853) [1] — (Bothriem- 


byrontidae) 
Infraorder Aulcaopoda Pilsbry 1896 
Superfamily Arionoidea [Arionacea; Endodontoidea or Endodontacea] 


Family РОМСТІрАЕ45,46 [Endodontidae Pilsbry 1895] 
Subfamily Endodontinae Pilsbry 189547 [= Patulinae Tryon 1866] — (Charopidae Hutton 1884)48 
Genus Allocharopa Iredale 1937а13 (Helix brazieri Cox 1868) [6] 
Genus Bischoffena Iredale 1937413 (Helix bischoffensis Petterd 1879) [1] 
Genus Cralopa lredale 1941al3 (Helix stroudensis Cox 1864) [2] : 
Genus Dentherona Iredale 193313549 (Helix dispar Brazier 1871) [1] 
Genus Discocharopa lredale 19135 (Charopa (Discocharopa) exquisita lredale 1913) [6]5 1 
Genus Dupucharopa Iredale 1937a!3 (Helix millestriata Smith 1874) [1] 
Genus Egilodonta lredale 1937а13,49 (Charopa bairnsdalensis Gabriel 1930) [1] 
Genus Egilomen Iredale 1937213 (Helix cochlidium Cox 1868) [7] 
Genus Elsothera iredale 193313 (Helix sericatula Pfeiffer 1850) [10] 
Genus Epinicium Iredale 193913 epelari restifer Iredale 1939) [1 + 1 subsp.) 
Genus Geminoropa Iredale 193313,52 (Helix antialba Beddome in Petterd 1879) [2] 
Genus Gyrocochlea Hedley 192453 (Helix vinitincta Cox 1868) [14] 
Genus Kannaropa Iredale 1937413 (Helix subrugosa Legrand 1871) [1] 
Genus Letomola Iredale 1941413 (Rhophodon contortus Hedley 1924) [1] 
Genus Luinodiscus Iredale 193721354 (Helix cuprea Cox 1868) 
Subgenus Luinodiscus s.s. [5] 
Subgenus Corinomala lredale 193913 (Endodonta (Charopa) tumida Odhner 1917) [1] 
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Genus Mussonula Iredale 19371355 (Mussonula verax Iredale 19370) [1] 

Genus Oreomava lredale 193313 (Helix otwayensis Petterd 1879) [3] 

Genus Pernagera Iredale 193313 (Helix albanensis Cox 1868) [10] 

Genus Pillomena lredale 19331? (PETRUS meraca Cox & Hedley) [5] 

Genus Rhophodon Hedley 19245 (Rhophodon peregrinus Hedley 1924) [2] 

Genus Roblinella lredale 1937453 (Helix roblini Petterd 1879) [8] 

Genus Setomedea lredale 193313 (Suteria seticostata Hedley 1924) [2] 

Genus Theskelomensor Iredale 19331357 (Helix lizardensis Pfeiffer 1863) [1] 
Subfamily Punctinae Morse 1864 — (Paralaomidae Iredale 1941a) 

Genus Excellaoma Iredale 1937413 (Helix retipora Cox 1867) [5]58 

Genus Gratilaoma Iredale 193913 (Gratilaoma cara Iredale 1939) [1] 

Genus /nsullaoma Iredale 1937013 (Paralaoma (Insullaoma) riddlei Iredale 1937b) [2] 

Genus /otula lredale 1941313 fees microcosmos Cox 1868) |2] 

Genus Laomavix Iredale 1937! (Helix minima Cox 1868) [2] 

Genus Magilaoma lredale 193731? (Magilaoma parpictilis Iredale 1937a) [2] 

Genus Miselaoma Iredale 193313 (Helix weldii Tenison-Woods 1877) [2] 

Genus Paralaoma Iredale 1933 (Paralaoma raoulensis Iredale 1913) [13] 

Genus Pasmaditta Iredale 1933!3 (Helix jungermanniae Petterd 1879) [1] 

Genus Pedicamista Iredale 193313 (Helix coesus Cox in Legrand 1871) [1] 

Genus Planilaoma Iredale 1937a!3 (Helix luckmanii Brazier 1877) [1] 

Genus Trocholaoma Iredale 1937al? (Helix spiceri Petterd 1879) [4] 

Genus Turbolaoma Iredale 1937a!3 (Laoma turbinuloidea Gabriel 1930) {1] 

Genus Westralaoma Iredale 193913 (Westralaoma experta Iredale 1939) [4] 
Subfamily Helicodiscinae Pilsbry 192759 — (Stenopylidae Thiele 1931) 

Genus Stenopylis Fulton 1914 (Planispira hemiclausa Tate 1894)60 [1] 
Subfamily Phenacohelicinae Suter 1892 (Flammulinidae Crosse 1894; Amphidoxinae Thiele 1931] 

(Flammulinidae) 

Genus Delinitesta Iredale 193313 (Helix gayndahensis Brazier 1875) [1] 

Genus Flammulops Iredale 1937a!3 (Flammulina excelsior Medley 1896) [1] 

Genus Hedleyoconcha Pilsbry 1893 (Helix delta Pfeiffer 1857) [2] — (Hedleyoconchidae Iredale 

1941a, 1942)6! 

Genus Mulathena lredale 193313 (Helix fordei Brazier 1871) [4] 

Genus Oreokera lredale 193313 (Flammulina cumulus Odhner 1917) [3] 

Genus Queridomus lredale 1937413 (Helix grenvillei Brazier 1876) [1] 

Genus Stenacapha Iredale 193313 (Helix savesi Petterd 1879) [5] 

Genus Thryasona Iredale 193313 (Helix diemenensis Cox 1868) [5] 


*Family ARIONIDAE Gray in Turton 1840 
*Subfamily Arioninae 
*Genus Arion Ferussac 1819 (Arion empiricorum Ferussac 1819 = Limax ater Linnaeus 1758) [3] 


*Superfamily Limacoidea [Limacacea; Zonitoidea or Zonitacea] 


*Family VITRINIDAE Fitzinger 1833 [Zonitidae Morch 1864] 
*Subfamily Zonitinae Morch 1864 
*Genus Oxychilus Fitzinger 1833 (Helix cellarius Müller 1774) [3] É? 
*Subfamily Vitreinae Baker 1930 
*Genus Vitrea Fitzinger 1833 (Vitrea diaphana Fitzinger = Helix cristallina Müller 1774) [1] 
*Subfamily Gastrodontinae Tryon 1866 
*Genus Zonitoides Lehmann 1862 (Helix nitidus Müller 1774) [1] 


*l'amily LIMACIDAE Rafinesque 1815 
*Subfamily Limacinae 
EI HESEKE Rafinesque 1820 (Limax gracilis Rafinesque 1820 = Limax laeve Müller 1774) 
(2] 
*Genus Lehmannia Heynemann 1861 (Limax marginatus Müller 1774163 
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*Sugbenus Lehmannia s.s. [1] 
*Subgenus Limacus Lehmann 1864 (Limax (Limacus) breckworthianus Lehmann = Limax flavus 
Linnaeus 1758) [1] 
*Genus Limax Linnaeus 1758 (Limax maximus Linnaeus 1758) [1183 
*Subfamily Milacinae Cockerell 193564 
*Genus Milax Gray 1855 (Limax gagates Draparnaud 1801) [1163 


Family ARIOPHANTIDAE Godwin-Austen 188865 
Subfamily Cystopeltinae Cockerell 189166 — (Cystopeltidae) 
Genus Cystopelta Tate 188166 (Cystopelta petterdi Tate 1881) [4] 


Family EUCONULIDAE$7.68 
*Subfamily Euconulinae Clessin 1879 
*Genus Euconulus Rienhardt 1883 (Helix fulva Müller 1774) [1] 
Subfamily Microcystinae Thiele 193168 
Genus Alienitor lredale 193701 3,69 (Helix lyndhurstensis Cox 1868) (1770 — (Microcystidae 
Thiele 1931) 
Genus Dendronitor Iredale 193313 (Microcystis inscensa Hedley 1912) [1] 
Genus Echonitor Iredale 1937013 (Thalassia cyrtochila Gude 1905) [4] — (Microcystidae) 
Genus Eclipsena lredale 1937013 (Helix (Conulus) elleryi Brazier 1875) [1] — (Durgellinidae 
Iredale 19410)?! 
Genus Expocystis Iredale 1937013 (Helix rustica Pfeiffer 1852) [2] - (Microcystidae) 
Genus Melocystis Iredale 1937c1 (Helix circumcincta Cox 1868) [1] — (Nitoridae Iredale 1937c) 
Genus Nevelasta Iredale 1937013 (Helix pampini Cox 1868) [2] — (Durgellinidae)?! 
Genus Periclocystis lredale 193701 (Periclocystis ardeni lredale 1937b) [1] — (Microcystidae) 
Genus Sodaleta Iredale 1937013 (Helix russelli Brazier 1875) [7] — (Durgellinidae)? 
Genus Тағосуѕііѕ Iredale 1937013 (Microcystis responsivus Hedley 1912) [3] — (Microcystidae) 
Genus Turrisitala Iredale 1933!3 (Helix turriculata Cox 1868 = Turrisitala normalis Iredale 1933) 
[3] — (Durgellinidae)?! 
Genus Westracystis lredale 193313 (Lamprocystis lissa Smith 1894) [2] — (Microcystidae) 


Family HELICARIONIDAE Bourguignat 1883 (emend.)?2 
Subfamily Helicarioninae 
Genus Desidarion Iredale 1941b13 (Desidarion dispositus Iredale 1941b) [1] 
Genus Fastosarion Iredale 193374 (Vitrina superba Cox 1871) [1] 
Genus Helicarion Ferussac 1822 (emend.)?5 (Helicarion cuvieri Ferussac 1821) [4] 
Genus Luinarion Iredale 193374,75 (Helicarion thomsoni Ancey 1889 = Vitrina castanea Pfeiffer 
1853) [1] 
Genus Mysticarion Iredale 1941013 ysticarion leucospira insuetus Iredale 1941b) [1 + 1 subsp.] 
Genus Parmavitrina Iredale 1937013 (Vitrina planilabris Cox 1866) [2] 
Genus Peloparion lredale 1937013 (Helicarion helenae Godwin-Austen 1883) [1] 
Genus Parmacochlea Smith 1884 (Parmacochlea fischeri Smith 1884) [3] 
Genus Vercularion Iredale 193374,75 (Helicarion bullaceus Odhnér 1917 = Helicarion brazieri Cox 
1873) [5 + 1 subsp.] 
Subfamily Sesarinae Thiele 193176 
Genus Malandena Iredale 193376 (Macrochlamys suturalis Odhner 1917) [1] — (Macroch- 
lamydidae Godwin-Austen 1888) 
Genus Nitor Gude 1911 (Helix subrugata Reeve 1852) — (Nitoridae) 
Subgenus Nitor s.s. [2 + 1 subsp.] 
Subgenus Pravinitor lredale 1937c 7 (Nitor kreffti insularum Iredale 1937c) [1 + 1 subsp.) 
Subgenus Modonitor lredale 1937013 (Helix pudibunda Cox 1868) [1] 


*Superfamily Testacelloidea [Testacellacea] 


*Family TESTACELLIDAE Gray 1840 
*Genus Testacella Draparnaud |301 (Testacella haliotidea Draparnaud 1801) [1] 
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Infraorder Holopoda Pilsbry 1896 


Superfamily Helicoidea [Helicacea] 


Family CAMAENIDAE Pilsbry 189578 [Lucernidae Swainson 1840]15 
Subfamily Camaeninae Pilsbry 1895 

Genus Amplirhagada Iredale 193313 (Helix (Hadra) sykesi Smith 1894) [9] — (Rhagadidae Iredale 
1938) 

Genus Annakelea Iredale 193379 (Helix richmondiana Reeve 1852) [5] — (Hadridae Iredale 
19375) 

Genus Annoselix Iredale 193913 pl — (Dipnelicidae Iredale 1937b)80 

Genus Arnemelassa Iredale 19331 (Helix creedi Cox 1868) [1] — (Xanthomelontidae Iredale 
1937b) 

Genus Austrochloritis Pilsbry 189181 (Helix porteri Cox 1866) — (Chloritidae Iredale 1938) 

Subgenus Austrochloritis s.s. [15] 

Subgenus Patrubella Iredale 19388! (Helix (Planispira) buxtoni Brazier 1880) [1] 

Genus Baccalena Iredale 1937013 (Hadra squamulosa Tate 1894) [1] — (Xanthomelontidae) 

Genus Basedowena lredale 1937013 (Basedowena cottoni Iredale 19376) [1] — (Xanthome- 
lontidae) 

Genus Baudinella Thiele 193182 (Helix (Gonostoma) baundinensis Smith 1893) [1] - 
(Xanthomelontidae) 

Genus Bellrhagada Iredale 19381? (Rhagada plicata Preston 1914) [1] — (Rhagadidae) 

Genus Bentosites lredale 193313 (Helix macleayi Сох 1865) [7 + 1 subsp] — (Hadridae) 

Genus Calvigenia Iredale 193813 (Helix blackmani Cox 1868) [3] — (Chloritidae) 

Genus Chloritisanax Iredale 193313 deae banneri Pfeiffer 1863) [1] — (Chloritidae) 

Genus Chloritobadistes Iredale 19331? (Helix victoriae Cox 1868) [1] — (Hadridae) 

Genus Contramelon Iredale 1937013 (Helix (?Plectopropis) howardi Angas 1869) [1] - 
(Hadridae) 

**Genus Craterodiscus McMichael 195983 (Craterodiscus pricei McMichael 1959) [1] 

Genus Cristigibba Tapparone-Canefri 188384 (Helix tortilabia Lesson 1831) — (Planispiridae 
Iredale 1941c) 0 f 

Subgenus Australgibba Iredale 193384 (Helix wesselensis Cox 1868) [1] 

Genus Cupedora Iredale 193313 (Helix lincolniensis Pfeiffer 1864 = Helix (Hadra) patruelis 
Angas 1864) [3] — (Hadridae 

Genus Damochlora Iredale 193813 (Helix. (Chloritis) millepunctata Smith 1894) (Chloritidae) 

Subgenus Damochlora s.s. [2] 

Subgenus Perochlora Iredale 193913 (Helix (Chloritis) rectilabrum Smith 1894) [1] 

Genus Dipnelix Iredale 1937013 0 + 1 subsp.]9% — (Dipnelicidae) 

Genus Dirutrachia lredale 193701 (Hadra sublevata Tate 1894) [2] (Hadridae) 

Genus Discomelon Iredale 193813 (Discomelon intricatum Iredale 1938) [1] — (Hadridae) 

Genus Divellomelon Iredale 193313 (Thersites hillieri Smith 1910) [1] — (Xanthomelontidae) 

Genus Exilibadistes Iredale 193313 (Helix bednalli Brazier 1872) = Helix sutilosa Ferussac 1829) 
[1] — (Hadridae) 

Genus Exiligada Iredale 193913 (Exiligada negriensis Iredale 1939) [2] — (Rhagadidae) 

Genus Fatulabia Iredale 1937013 (Helix (Hadra) elderi Bednall 1892) [4] — (Xanthomelontidae) 

Genus Findomelon lredale 1937013 (Helix luteofusca Cox 1868) [1] — (Hadridae) 

Genus Galadistes Iredale 193813 Helix liverpoolensis Brazier 1872) [5] — (Hadridae) 

Genus Globorhagada Iredale 19331 (Helix (Hadra)prudhoensis Smith 1894) [4] — (Rhagadidae) 

Genus Gloreugenia lredale 193313 (Helix coxeni Cox 1871) [7] — (Chloritidae) 

Genus Glyptorhagada Pilsbry 189079 (Helix (Rhagada) silveri Angas 1868) — (Xanthomelontidae) 

Subgenus Glyptorhagada s.s [7] 86 

Subgenus Eximiorhagada Iredale 1933 (Xanthomelon asperrimum Hedley 1905) [1] 

Genus Gnarosophia Iredale 193313 (Helix bellendenkerensis Brazier 1875) [10 + 1 subsp] — 
(Hadridae) 


Genus Granulomelon Iredale 193313 (Hadra grandituberculata Tate 1894) [1] — (Xanthome- 
lontidae) 
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Genus Hadra Albers 186179 (Helix bipartita Ferussac 1822) [S + 2 subsp.] — (Hadridae) 
Genus Jacksonena Iredale 1937013 (Planispira rudis Hedley 1912) [2] — (Hadridae) 

Genus Kimboraga Iredale 193313 (Chloritis micromphala Gude 1907) [1] — (Chloritidae) 
Genus Lacustrelix Iredale 1937b!3 (Helix eyrei Adams & Angas 1876) [1] — (Hadridae) 
Genus Meliobba Iredale 1940b!3 (Meliobba shafferyi Iredale 1940b) [1] 

Genus Meracomelon Iredale 1933!3 (Helix rufofasciata Brazier 1875) [11] — (Hadridae) 
Genus Meridolum Iredale 193313 (Helix jervisensis Quoy € Gaimard 1832) [12] 87 — (Hadridae) 
Genus Micardista Iredale 193313 (Helix (Camaena) barneyi Cox 1873) [1] — (Hadridae) 
Genus Mussonena lredale 193813 (Helix spinei Cox 1868) [2] — (Chloritidae) 


Genus Nannochloritis Iredale 193881 (Chloritis layardi Gude 1906) [1] — (Chloritidae) 
Genus Neveritis Iredale 193813 (Chloritis poorei Gude 1907) [5] – (Chloritidae) 

Genus Obsteugenia Iredale 193313 (Chloritis inflecta Hedley 1912) [1] - (Chloritidae) 
Genus Offachloritis Iredale 193313 (Helix dryanderensis Cox 1872) [1] — (Chloritidae) 


Genus Pallidelix Iredale 193313 (Helix greenhilli Cox 1866) [3] — (Hadridae) 

Genus Papuexul Iredale 193388 (Helix bidwilli Pfeiffer 1853) [1] — (Papuinidae) 

Genus Parglogenia Iredale 193813 (Helix pelodes Pfeiffer 1846) [3] — (Chloritidae) 

Genus Parrhagada Iredale 193813 (Thersites (Rhagada) woodwardi Fulton 1902) [6] - 
(Rhagadidae) 

Genus Plectorhagada lredale 193313 (Helix plectilis Benson 1853) — (Rhagadidae) 

Subgenus Plectorhagada s.s. [1] : 

Subgenus /damera lredale 193913 (Plectorhagada (Idamera) rovina Iredale 1939) [1] 

Genus Pleuroxia Ancey 188782 (Helix crytopleura Pfeiffer 1862) — (Xanthomelontidae) 

Subgenus Pleuroxia s.s. [9] 89,90 

Subgenus Angasietta Iredale 193913 (Hadra oligopleura Tate 1894) [4 + 2 subsp.] 

Subgenus Gantomia Iredale 193913 (Pleuroxia (Gantomia) abstans Iredale 1939) [1] 

Genus Posorites Iredale 193313 (Helix fucata Pfeiffer 1853) [6] — (Papuinidae Iredale 1938) 

Genus Quistrachia Iredale 193913 (Trachia monogramma Ancey 1898) [1] — (Chloritidae) 

Genus Rachispeculum Iredale 193313,21 (Bulimus bidwilli Cox 1868) [1] — (Papvinidae) 

Genus Ramogenia Iredale 193813 (Cloritis obnubila Gude 1907) [4] — (Chloritidae) 

Genus Rhagada Albers 18617? (Helix reinga "Gray" Pfeiffer 1846) — (Rhagadidae) 

Subgenus Rhagada s.s. [11] 

Subgenus Tumegada Iredale 193913 (Helix convicta Cox 1870) [2 + 4 subsp.] 

Subgenus Thetagada lredale 193913 (Rhagada (Thetagada) astuta Iredale 1939) [1] 

Genus RAynchotrochus Mollendorff 189598 (Helix tayloriana Adams & Reeve 1850) [2 * 1 
subsp.] — (Papuinidae) 

Genus Semotrachia Iredale 19331392 (Thersites basedowi Hedley 1905) [8] — (Hadridae) 

Genus Serobaudinia Iredale 193313 (Helix (Gonostoma) collingii Smith 1893) [1] — (Xanthome- 


lontidae) 

Genus Sinumelon Iredale 193079 (Helix nullarborica Tate 1879) (25 +1 subsp.]93 — (Xanthome- 
lontidae) 

Genus Sphaerospira Morch 186779 (Helix fraseri Griffith & Pidgeon 1833) [4 + 4 subsp.] 
— (Hadridae) 


Genus Spurlingia lredale 193313 (Helix nicomede Brazier 1878) [9] — (Hadridae) 

Genus Temporena Iredale 193313 (Helix whartoni Cox 1871) [2] — (Hadridae) 

Genus Tenuigada Iredale 193913 (Tenuigada percita Iredale 1939) [2] — (Rhagadidae) 

Genus Tolgachloritis Iredale 193313 (Chloritis jacksoni Hedley 1912) [1] — (Chloritidae) 

Genus Torresitrachia lredale 193313 (Helix (Trachia) endeavourensis Brazier 1872) — (Xanthome- 
lontidae) i 

Subgenus Torresitrachia s.s. [5] 

Subgenus Melostrachia Iredale 193813 (Torresitrachia glomerans lredale 1938) [1] 

Genus Trachiopsis Pilsbry 18938% (Helix tuckeri Pfeiffer 1846) [4] — (Planispiridae) 

Genus Trozena Iredale 193813 BS morata Iredale 1938) [1] — (Xanthomelontidae) 

Genus Varohadra Iredale 1933139 (Helix oconnellensis Cox 1871) [39 + 4 subsp.] — (Hadridae) 

Genus Ventopelita Iredale 193313 (Helix leucocheilus Cox 1868 = Helix mariae Cox 1864) 
[7] — (Hadridae) 

Genus Vidumelon lredale 193313 (Hadra wattii Tate 1894) [1] - (Hadridae) 
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Genus Westraltrachia Iredale 193313 (Trachia froggatti Ancey 1898) — (Rhagadidae) 

Subgenus Westraltrachia s.s. [1] 

Subgenus Zygotrachia lredale 193913 (Westraltrachia alterna Iredale 1939) [4] 

Genus Xanthomelon Martens 1861 (Helix pomum Pfeiffer 1842 = Helix durvillii Hombron & 
Jacquinot 1841) [10 + 4 subsp.] — (Xanthomelontidae) 4 

Genus Zyghelix lredale 1937013 (Helix forsteriana Reeve 1852) [3] — (Hadridae) 


*Family XANTHONYCHIDAE Strebel & Pfeffer 187995 
*Subfamily Bradybaeninae Pilsbry 1939 
*Genus Bradybaena Beck 1837 (Helix similaris Ferussac 1821) [1] 


*Family HELICIDAE Rafinesque 1815 

*Subfamily Helicinae 
*Genus Helix Linnaeus 1758 (Helix pomatia Linnaeus 1758) [1] 
*Genus Otala Schumacher 1817 (Helix lactea Müller 1774) [1] 
*Genus Theba Risso 1826 (Helix pisana Müller 1774) [1] 


*Family HYGROMIIDAE Tryon 186696 
*Genus Cochlicella Risso 1826 (Helix conoidea Draparnaud 1801) [2] 
*Genus Helicella Ferussac 182197 (Helix ericetorum Müller 1774) [6] 


NOTES 


VThere are many publications which can be consulted regarding various introduced molluscs in 
Australia, e.g., Petterd, W.F., 1879, J. Conchol., 2: 96-98; Musson, C.T., 1891, Proc.Linn.Soc.N.S.W., 
2nd ser., 5: 883-896; Hedley, C., 1894, J, Malac, 3: 6-7; Cox, J.C. and C. Hedley, 1912, Mem. Natn. 
Mus. Vict., 4: 5-14, pl.. 1-3; Verco, J., 1924, Rec.S.Aust.Mus., 2(4): 489-490; Gabriel, C.J., 1929, 
Vict.Nat., 46(6): 130-134; Fischer, P.-H., 1939, J. Conch. Paris, 83: 245-253; Cotton, B.C., 1954, 
Rec.S.Aust.Mus., 11(2): 177-187, pl. 24; Cotton, B.C., 1964, In: South Australian national parks and 
wild life reserves, W.L. Hawes, Gov. Printer, Adelaide, pp. 120-129; Quick, H.E., 1952, Proc. 
Malac.Soc.Lond., 29: 181-189; Quick, H.E., 1953, Proc.Malac.Soc.Lond., 30: 74-79; Kershaw, R.C., 
1957, Vict.Nat., 74: 97-100; Pomeroy, D.E. and H.M. Laws, 1967, Rec.S.Aust.Mus., 15: 483-494; 
Smith, B.J., 1969, Aust.Nat.Hist., 16(5): 162-165; Smith, B.J., 1972, Survival, 1: 20-21; Long, D.C., 
1972, Mem.Natn.Mus.Vict.,-33: 115-120; Altena, C.O. van Regteren and B.J. Smith, 1975, J.Malac. 
Soc.Aust., 3(2): 63-80. 


2Wenz (1938: 443) put the Australian Pleuropoma species, Helicina (Sulfurina) sphaeroconus 
Mollendorff, into the subgenus Sphaeroconia Wagner 1909. 


3Wenz (1938: 433-434) placed Omphalorissa Iredale 1933 as a subgenus of Hydrocena Pfeiffer 
1847. Keen (1960: 1289) regarded Omphalorissa as a synonym of Georissa Blanford 1864 (type 
species: Hydrocena pyxis Benson 1856), which she placed as a subgenus of the genus Hydrocena 
Pfeiffer 1847 (type species: Cyclostoma cattaroense Pfeiffer 1841). 


4 Baker (1956b) included the Cyclophoridae as a family in the superfamily Ampullarioidea, the 
“ochlostomatinae and Diplommatininae both as cyclophorid subfamilies, and the Pupinini as a tribe 
in the cyclophorid subfamily Realiinae Gray 1852. Golikov and Starobogatov (1975: 210) regarded 
the Cyclophoridae, Pupinidae and Cochlostomatidae as distinct families in the superfamily 
Cyclophoroidea. 


SWenz (1938: 455) regarded Ditropisena as a subgenus of Ditropis Blanford 1869 (type species: 
Cyclophorus (Ditropis) planorbis Blanford 1869). 


6Wenz’s (1938-44) classification of the Australian Pupininae (on p. 1497 he raised the subfamily 
to family rank following Tielecke, 1940) was as follows: Tribe Pupinelleae, genera Pupinella Gray 
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1850 (subgenus Pupinella s.s.) and Hedleya Cox 1891; tribe Pupineae, genus Pupina Vignard 1829 
(subgenera Pupina s.s., Tylotoechus Kobelt & Mollendorff 1897 and Suavocallia Iredale 1933). 


TWenz's (1938-44) classification of the Australian Diplommatininae (on p. 1497 he raised the 
subfamily to family rank following Tielecke, 1940) recognized the following generic groups: Arinia 
H. & A. Adams 1856 (subgenera. Arinia and Famarinia Iredale 1933) [the latter added by Iredale 
1937c to the synonymy ot the pupillid (Stylommatophora) Glyptopupoidés egregii (Hedley '& 
Musson 1891)]), Palaina Semper 1865 (subgenera Palaina s.s., Cylindropalaina Mollendorff 1897 and 
Macropalaina Mollendorff 1897) and Pseudopalaina Mollendorff (in Kobelt & Mollendorff 1898) 


(subgenus Eclogarinia Iredale 1933). 


8The Diplommatinidae were erroneously placed by Iredale (1937a: 300) with the pulmonate 
Stylommatophora. However, in 1940a he corrected the family’s systematic placement. Wenz (1943: 
1497), following Tielecke (1940), placed the Diplommatininae as a subfamily in the Cochlosto- 


matidae. 


9Wenz (1939: 485) placed Eclogarinia Iredale 1933 as a subgenus of Pseudopalaina Mollendorff 
(in Kobelt £ Mollendorff) 1898, 


10Both species of Veronicellidae found in Australia are probably introduced. 


llsolem (1959a: 42) regarded Meisenheimeria as a synonym of Eleutherocaulus (sic) Simroth 
1913 (type species (electotype of Pilsbry, 1919: 316): Vaginula comorensis Fischer 1883 = Vaginula 
alte Férussac 1823). Pilsbry (1919: 316) considered Eleutherocaulis to be a synonym of Laevicaulis 
Simroth 1913 (type species indicated by Pilsbry as V. comorensis Fischer). Baker (1925: 18) listed 
both Eleutherocaulis and Meisenheimeria as synonyms of Laevicaulis, but in 1931 remarked, “In an 
earlier paper (1925, NAUT., 39: 18), I followed Pilsbry’s use of Laevicaidlis in preference to 
Eleutherocaulis, but now realise that Simroth's own use (1913: 202) of the latter as the ranking term 
makes Eleutherocaulis the valid name and Laevicaulis the synonym." Baker regarded Eleutherocaulis 
as a subgenus of Filicaulis Simroth 1913 (type species: Vaginula seychellensis Fischer 1871). 


12Solem (1959a: 41) used Sarasinula as a section of the genus Angustipes Colosi 1921 (type 
species: Vaginula angustipes Heynemann 1885). 


13Genus or subgenus not included in the text of Zilch (1959-60), but simply listed by him at the 
end of his monograph (pp. 725-730) as one of the 265 Iredalian euthyneuran generic-group names 
which, because of inadequate descriptions, or lack of descriptions, and generally poor (or lacking) 
figures, he did not know how to palce. 


l4placed in the synonymy of Succinea Draparnaud 1801 by Zilch (1959: 199). For a revision of 
higher classification in the Succineidae, see Patterson (1971). For a description of the reproductive 
anatomy of S. australis, see Quick (1936). 


15 According to Baker (1960, in referring to the International Commission on Zoological Nomen- 
clature's reaffirming in 1958 “The rule that a family name is not to be changed when the type genus 
is found to be a synonym"), “The family names which are based on synonyms .. . [include] , . . 
Buliminidae, . . . Helicterinae (Achatinellidae) and Lucerninae (Camaenidae). The last two apparently 
have been in synonymy for 50 years [referring to the “50 year rule"] . . . Nevertheless, “Helicteridae” 
was used as a heading in the Zoological Record until 1939." 


l67itch (1959: 131) used Tornatellinidae as a family. Taylor and Sohl.(1962) followed Cooke and 
Kondo (1960), who concluded that the Achatinellidae and Tornatellinidae are most reasonably 
grouped as a single family (Achatinellidae). The subfamily groupings used here for the Australian 
achatinellids also follow Cooke and Kondo. 
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17Zilch (1959: 132) regarded Tornatellinops as a subgenus of Lamellidea Pilsbry 1910. However, 
Cooke and Kondo (1960) separated Tornatellinops as a distinct genus, 


18}redale (1937a: 301 ff.) placed all of the small pulmonate “pupoid” shells in the family 
Vertiginidae. In later publications (1937b, 1939, 1940a), he divided them into five families. The 
present placement of Iredale’s listed genera in the Vertiginidae, Chondrinidae, Pupillidae and the 
Valloniidae follows Zilch (1959). Zilch gave full generic status to Cylindrovertilla, Gyliotrachela: and 
Somniopupa, but listed as subgenera Wallivertilla (as a subgenus of Cylindrovertilla), Australbinula 
(as a subgenus of Gastrocopta Wollaston 1878), Glyptopupoides and Themapupa (both as subgenera 
of Pupoides Pfeiffer 1854), Imputegla (as a subgenus of "?Pupisoma Stoliczka 1873”) and Omegapilla · 
(as a subgenus of Pupilla Leach (in Fleming) 1828). 


Zilch (1959: 139 ff.) followed Steenberg (1925) in,the higher classification of the pupilloids, but 
it would seem that that system is not an improvement of Pilsbry's (1927-35) masterful analysis of the 
Pupillidae and their allies. For additional comments on familial level classification in the pupillids see 
Baker (1935). Pilsbry's (1917, 1920, 1921, 1927) subfamilial and generic classification of the 
Australian pupillids follows. Iredale's equivalent taxa are placed in parentheses following a dash after 
the appropriate taxa. 


Family PUPILLIDAE. — (Pupillidae + Gastrocoptidae + (GERE RORGINORIS + Pupoidídae + Pupi- 
somidae) 


Subfamily Gastrocoptinae — (Gastrocoptidae) 
Genus Gastrocopta — (Australbinula sl. + Gyrodaria) 
Subgenus Sinalbinula — (Australbinula s.s. (in part) + Australbinula (Westralcopta) + Gyrodaria) 
Subgenus Australbinula — (Australbinula s.s. (in part)) 
Genus Gyliotrachela — (Gyliotrachela) 
Subfamily Pupillinae — (Pupillidae + Pupoididae) 
Genus Pupoides — (Pupoididae: Themapupa + Glyptopupoides) 
Subgenus Pupoides s.s. — (Themapupa) 
Subgenus Glyptopupoides Pilsbry 1926 — (Glyptopupoides) 
Genus Pupilla — (Pupillidae: Omegapilla + Somniopupa) 
Subfamily Nesopupinae — (Pupisomidae + Cylindrovertillidae) 
Genus Pupisoma — (Pupisomidae: Imputegla) 
Genus Cylindrovertilla — (Cylindrovertillidae: Cylindrovertilla + Wallivertilla) 


Baker (1956) arranged the nomenclature and subfamilies in the Pupillidae as follows: 
PUPILLIDAE Turton-1831. (Synonym: Lauriinae -Steenberg 1925) 


Subfamily Vertigininae Pilsbry 1918 (Synonym: Truncatellininae Steenberg 1925) 
Subfamily Orculinae Pilsbry. 1918... 

Subfamily Gastrocoptinae Pilsbry 1918 (Synonym: Chondrinidae Steenberg 1925) 
Subfamily Pagodulininae Pilsbry 1924 (Synonym: Pagodininae Pilsbry 1918) 
Subfamily Nesopupinae Steenberg 1925 


19 Originally named as a subgenus of Cylindrovertilla by Iredale (1937a), but later (1940a) raised 
to a full genus. Regarded as a subgenus of Cylindrovertilla by Zilch (1959: 151). 


20 Regarded as a subgenus of Gastrocopta Wollaston 1878 by Zilch (1959: 160). 

21 Regarded as a subgenus of Pupoides Pfeiffer 1854 by Zilch (1959: 167, 168). 
22tredale (1937c) synonymized Famarinia Iredale 1933 with Glyptopupoides. 
23Regarded as a subgenus of Pupilla Leach (in Fleming) 1828 by Zilch (1959: 166). 


24 pilsbry (1931: 80) stated, “Add to synonyms [of Pupoides Pfeiffer 1854] : Themapupa 
IREDALE, The Victorian Naturalist vol 47, Nov. 1930, p. 120, mt. Pupa beltiana Tate. — Mr, 
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Iredàle states that “it has no real relationship” with Pupoides, but he does not attempt to mention 
any differential character in the half page treating of "Themapupa' beltiana. Until such characters are 
indicated, there seems little reason to regard Themapupa seriously.” Zilch (1959: 168) included 


Themapupa as a subgenus of Pupoides 
25Regarded as a subgenus of ?Pupjsoma Stoliczka 1873 by Zilch (1959: 174). 


26The placement of Amimopina in the Enidae follows Solem (1964). 


27lredale (1937a: 306) created the family Coelociontidaé for Coelocion, but until its relationships 
are thoroughly studied it would seem best to leave it where Pilsbry placed it, with the Megaspiridae. 


28The inclusion of the Ferussaciinae and the Stenogyrinae (Subulinidae) in the Achatinidae as 
subfamilies follows Baker (1956a). 


29 Regarded as a subgenus of Pseudopeas Putzeys 1899 by Zilch (1959a: 352) and as genus 
Pseudopeas by Franc (1957: 112) and Solem (1961: 450). 


30Zilch's (1960) classification of the Australian Rhytididae (Paryphantidae) recognized the 
following generic groups: Macrocycloides Martens 1867, Rhytida Albers 1860 and Paryphanta Albers 
1850 (subgenus Powelliphanta O'Connor 1945). Solem (1959: 147 ff.) briefly reviewed the rhytidids 
(paryphantids) of the Australasian region. He “demoted Iredale's genera to sections or synonyms of 
previously described taxa." Smith (1971) more recently reviewed the Australian rhy tidids. 


3lmcluded in the genus Rhytida Albers 1860 (type species: Helix greenwoodi Gray 1849) by 
Solem (1959a: 157) and reduced to a section of the subgenus Ptychorhytida Mollendorff 1903. 


32«poubtfully separable" from Wainuia Powell 1930 (Solem, 1959a: 148). "However, the 
anatomy [of Melavitrina] differs from that of the type species Wainuia urnula (Pfeiffer 1855) as 
described by Murdoch (1903)," (Smith.and Kershaw, 1972). The latter authors placed Melavitrina in 
the synonymy of Victaphanta, and M. fumosa (Tenison-Woods 1878) in the synonymy of M. 


milligani (Pfeiffer 1854). 


33«probably Montidelos Iredale (1943 . . . ) is synonymous [with Strangesta] ," Solem (1959a: 
157). 


34 Included in the genus Rhytida Albers 1860 by Solem (1959a: 157) and reduced in rank to a 
section of the subgenus RAytida s.s. 

3SIncluded in the genus Delos Hutton 1904 (type species: Zonites coresia Gray 1849) by Solem 
(1959a: 152) and tentatively given the rank of a section in the subgenus Delos s.s. Solem regarded 
Tasmadelos to be a synonym of Prolesophanta. 


36 Regarded (tentatively) by Solem (1959a: 152) as a subgenus of Delos. 


37 Subsequently McLauchlan (1954a) named a 19th species, Strangesta sanguinolenta, from the 
Sugarloaf Range, New South Wales. 


38 Torresiropa is transferred from the Endodontidae (Iredale's Charopidae) to the Rhytididae 
(Iredale's Paryphantidae) following Solem (1959b), who placed it as a subgenus of Ouagapia Crosse 


1894 
39 Used as a section of the genus Paryphanta Albers 1850 (type species: Helix busbyi Gray 1840) 


by Solem (1959: 148). Smith (1968) compared the two Australian species of Victaphanta with the ' 
related New Zealand taxa Paryphanta and Powelliphanta and concluded that Victaphanta should be 
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Considered a valid genus He (1970a) selected a neotype for Victaphanta atramentaria and (1970b) 
further reviewed the genus. Smith and Kershaw (1972) synonymized Melavitrina with Victaphanta, 
adding the species M. milligani to the latter. 


Wtredale (1937c: 14 ff.) divided the Australian acavids into four families: Anoglyptidae 
(Anoglypta), Caryodidae (Caryodes), Pedinogyridae (Pedinogyra) and Hedleyellidae (Brazieresta,. 
Hedleyella, Pandofella and Pygmipanda). Zilch's classification of the Australian acavids recognised the 
following generic groups, all placed in the subfamily Caryodinae: Pedinogyra Albers 1860, Hedleyella 
Iredale 1914, Anoglypta Martens in Albers 1860 and Caryodes Albers 1850, Iredale made a separate 
family for each of these genera. The other genus included in the Caryodinae by Zilch was Macrocyclis 
Beck 1837 from Chile. These relationships and classification more or less follow Pilsbry (1894). 


415ојет (1969: 243) subordinated Brazieresta, Pandofella and Pygmipanda to Hedleyella. 
Pygmipanda was reviewed by Smith (1971). 


42pilsbry (1946) stated, “Upon dissecting a specimen of the Australian Bothriembryon inflatus 
(Lamarck), determined and sent by my old friend Charles Hedley, I found that its organization is 
distinctly that of the Bulimulinae [of the family Bulimulidae, = Orthalicidae] . "There appears to 
be no'doubt that Bothriembryon is a bulimulid snail, agreeing with one or another of the American 
genera in all of the characters investigated.” 


43 subsequently Macpherson (1951: 30) named another species, Bothriembryon multispirus, from 
Western Australia. 


44 subsequently Cotton (1940: 42) named Bothriembryon decresensis from Kangaroo Island, 
South Australia. In Iredale’s classification it would’ presumably go under the subgenus Larapint: 
embryon. 


A51redale (1937a: 313 ff.) made four families of the ‘endodontids,” each family comprising 
species relegated to various subfamilies. by Zilch (1959: 203 ff): Charopidae (=Endodontinae), 
Flammulinidae (FAmphidoxinae), Laomidae (=Punctinae) and Stenopylidae (=Stenopylinae). 


Baker (1956a) arranged the nomenclature and subfamilies in the ‘endodontids’ as follows: 


Family PUNCTIDAE, Morse 1864. (based on Punctinae. Morse 1864) 
(Synonyms: Laominae Suter 1913, Patulastridae Steenberg 1925, Paralaomidae Iredale 1941a) 
Subfamily Patulinae Tryon 1866 
(Synonyms: Charopidae Hutton 1884,Endodontidae Pilsbry 1895, Thysanotinae Godwin-Austen 
1907, Goniodiscinae Wagner 1927, Discinae Thiele 1931) 
Subfamily Phenacohelicinae Suter 1892 (based on Phenacohelicidae Suter 1892) 
(Synonyms: Otoconchinae Cockerell 1893, Amphidoxinae Thiele 1931, Flammulinidae Crosse 
1894 (cf. Baker 1957], Gudeoconchidae Iredale 1944, Pseudocharopidae Iredale 1944) 
Subfamily Helicodiscinae “Pilsbry” H.B. Baker 1927 
Subfamily Rotadiscinae H.B. Baker 1927 
Subfamily Stenopylinae + Thiele 1931 ? 


Solem (1973b: 166) used three families, the Charopidae, Punctidae and Endodontidae, for the 
“endodontoids”, but in 1975 recognized two additional families, the Helicodiscidae Pilsbry 1927 
and the Discidae Thiele 1931. Climo (1975) recognized one family for New Zealand, the Punctidae, 
With four subfamiliés, the Punctinae, Phenacohelicinae, Charopinae and Otoconchinae 


^67ilch's (1959) classification of the Australian Endodontidae (Punctidae) follows: Subfamily 
Punctinae (Laominae), genera ?Paralaoma: Iredale 1913 and Phrixgnathus Hutton 1883; subfamily 
Stenopylinae, genus Stenopylis Fulton 1914; subfamily Endodontinae, genera Charopa Albers 1860 
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(subgenera Charopa s.s., Discocharopa Iredale 1913 (? Austr.), Egestula Iredale 1915*, Fectola Iredale 
1915*, Mocella Iredale 1915* and Cavellia Iredale 1915* [* = named by Iredale for New 
Zealandic species], Gyrocochlea Hedley 1924 and Ptychodon Ancey 1888 (subgenus Rhophodon 
Hedley 1924); subfamily Amphidoxinae, genus Hedleyoconcha Pilsbry 1893. 


47 According to Solem (1959a: 78, 79) there are essentially four types of apical sculpture found 
in the Pacific “Endodontinae”: radial ribs only, radial ribs and spiral ribs [lirae], spiral ribs, and 
smooth apical whorls. "The sculpture of spiral striae is found throughout most of the Pacific. 
‚ » . In Polynesia, New Zealand, western Australia, the Solomon Islands, and the New Hebrides there 
is a larger toothless series of species which have relatively few spiral ribs on the apical whorls. The 
earliest name for this group seems to be Mocella Iredale, 1915 . . In New Caledonia and eastern 
Australia (including Tasmania) species with many more spiral ribs are found ...  . The radially 
ribbed apical sculpture is represented by two main groups, Discocharopa and Ptychodon. 
Discocharopa . . .is minute, greasy white in color, usually widely umbilicate, and either toothed or 
toothless (see Solem, 1957). Ptychodon is larger, horn-colored or flammulated, has many apertural 
-lamellae and a narrower umbilicus, — It is probable that the west Australian species that Iredale 
(1937a) placed in Luinodiscus are not more than subgenerically separable [from Mocella].” 
[Climo (1970: 311) regarded Mocella, Ptychodon Ancey 1888 and Geminoropa Iredale 1933 to be 
three of the six subgenera of Charopa Albers 1860 (type species: Helix coma Gray 1843) occurring in 
New Zealand.] 


Climo- (1969) placed less emphasis on protoconch sculpture in revising the New Zealànd 
endodontoids, giving greater weight conchologically to other characters. 


48 After Iredale's land snail publications, Gabriel (1947) and Gabriel and Macpherson (1947) 
named ten charopid species from Victoria: Charopa brazenori Gabriel :&.. Macpherson, С. 
colliveri Gabriel, C. illustra Gabriel, C. inexpectata Gabriel, C. jemmysensis Gabriel, C. lakesentran- 
ciencia Gabriel, C. oKeana Gabriel,:C. problematica Gabriel, C. snowyensis Gabriel :& Macpherson, 
and Allodiscus marysvillensis Gabriel. 


4Solem (1972: 84) placed Charopa baimsdalensis Gabriel 1930 [Egilodonta] in the genus 
Dentherona 


SORegarded as a subgenus of Charopa Albers 1860 by Zilch (1959: 208). 


51 subsequently Cotton (1939a) named Discocharopa insularis and Miselaoma reevesbyi from 
the Sir Joseph Banks Islands, South Australia. 


52Climo (1970: 320) regarded Geminoropa Iredale 1933 to be a subgenus of Charopa Albers 
1860. 


53solem (1959: 78 ff.) considered apical sculpture to be of special importance in generic 
classification of the Pacific area “Endodontinae”, and in 1960 (p. 2) stated, “The East Australian and 
Tasmanian species (Iredale's Roblinella and Gyrocochlea) have the same apical sculpture as the New 
Caledonian species [Andrefrancia Solem 1960], but differ in size, shape and umbilical characters.” 


S4solem (1959a: 83) suggested that the west Australian Luinodiscus is not more than subgener- 
ically separable from Mocella, a name introduced by Iredale (1915) for New Zealand species (type 
species: Helix corniculum Reeve 1852). “Mocella is equivalent to Charopa as used in previous 
publications on the endodontids of Melanesia and Polynesia. Charopa must be restricted to New 
Zealand species that have smooth apical whorls. The Polynesian and Melanesian species have 
spirally striated apices, as do the New Zealand species that Iredale placed in Mocella" (Solem, 


loc. cit.). 
. 


55 Iredale (1941b) suggested that Mussonula should be placed in a family by itself. 
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SÓRegarded as a subgenus of Ptychodon Ancey 1888 by Zilch (1959: 214). 


S7solem (1958) added a second species to the genus Theskelomensor, T. creon Solem. He 
suggested that Theskelomensor is a helicarionid genus, rather than endodontid. 


58 subsequently Cotton (1953: 25) named Excellaoma pattisonae from the National Park, South 
Australia, 


59 Zilch (1959: 207) used the subfamily name Stenopylinae. The use here of the name . Helico- 
discinae follows Solem'(1957, 1975), although the group! is.conservatively ‘left as a subfamily until 
a more thorough study of the “endodontoids” is published. 


60solem (1957: 9) placed Planispira hemiclausa Tate 1874 [Stenopylis] in the synonymy of 
Plectopylis coarctata Mollendorff 1894, which he suggested belongs, together with the eastern North 
American Helicodiscus and Polygyriscus, to the endodontid subfamily Helicodiscinae Pilsbry 1927. 
In 1975, Solem considered this group as a distinct family (Helicodiscidae): “. . . Helicodiscus, 
Stenopylis and Polygyriscus form a sharply defined family unit within the endodontoid complex." 
_.. “Stenopylis has a wide and unusual distribution, extending from the Philippines and Indonesia to 


the Solomon Islands, Queensland, the MacDonnell and Krichauff mountains in Central Australia, and 
northern areas of Western Australia." 


6lpedale (1941a) removed Hedleyoconcha from the Flammulinidae and (1942) placed it in its 
own family near the Durgellinidae, 


62 subsequently McLauchlan (1954b) named Oxychilus tasmanicus from Tasmania as a new 
species having evolved since its introduction by Europeans! 


63The number of species in Australia (as well as the generic and subgeneric classification) of 
Milax, Deroceras, Lehmannia and Limax is from Altena and Smith (1975). 


647ich (1959: 265) and Taylor and Sohl (1962) gave familial status to the Milacinae, but Pilsbry 
(1948: 563) and Baker (1956) included it as a subfamily of the Limacidae. 


657ilch (1959: 270 ff.) and Taylor and Sohl (1962) used a superfamily Ariophantacea, in which 


they included the families Trochomorphidae, Euconulidae, Helicarionidae, Ariophantidae and 
Urocyclidae. 


66 Hedley (1890) related Cystopelta to Helicarion and later (1892) reiterated: “. . . Cystopelta is 
a much modified and’ aberrant’ member of: the Hélícarionidàe." Baker (1956a) included Cystopelt- 
inae. under the Euconulidae as incertae sedis. Incidentally, Baker (loc, cit.) also tentatively included 
the Helicarioninae as a subfamily of the Euconulidae (or possibly as a separate but closely related 
family). (In 1963, Baker ranked the Helicarioninae as a subfamily of the Euconulidae). 


677ilch (1959) referred only one Australian genus to the Euconulidae, Durgellina Thiele 1928 
(Euconulinae). (The introduced Euconulus fulvus (Müller) also, of course, belongs to the 
Euconulinae.) However, Zilch did not know how to place most of Iredale’s Australian land snail 
genera. Further, Zilch took a narrower view of the Euconulidae than did Baker. Baker (1956a,c, 
1957) arranged the Euconulidae (including the “microcystids”, etc,), its tribes and subfamilies (or 
possibly closely related families, depending on the weight given familial group taxonomic units) as 
given below. (Regarding nomenclature of pulmonate familial names as presented in his (1956а,с, 
1957, 1960) four papers on this subject, Baker (1960) stated, “In any case, please do not quote 
my 4 lists for the 'acceptance' of any of the changes involved.") 


Family EUCONULIDAE Clessin 1879 
(Synonyms: Conulinae Strebel & Pfeffer 1879, Durgellinidae Iredale 1941c, Hedleyoconchidae 
Iredale 1942, Coneuplectinae Habe 1948) 
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Subfamily or tribe: Microcystinae Thiele 1931 
(Synonyms: Trochonaninidae Germain 1921, Liardetiae H.B. Baker 1938, Philonesiae H.B. 
Baker 1938, Fanulidae Iredale 1945, Advenidae Iredale 1945) 
Family or primary subfamily: Xestinae Gude & Woodward 1921 
(Synonyms: Naninidae “Pfeffer” Martens 1880, Ariophantinae Godwin-Austen 1888, Hemiplect- 
inae Gude & Woodward 1921) 
Subfamily or tribe: Macrochlamydinae Godwin-Austen 1888 
(Synonym: Tanychlamydinae H.B. Baker 1928) 
Subfamily or tribe: Durgellinae Godwin-Austen 1888 
(Synonyms: Sitalinae Sykes 1900, Ostracolethidae Simroth 1901, Myotestidae Collinge 1902) 
Subfamily or tribe: Parmarioninae Blanford & Godwin-Austen 1908 
Subfamily or tribe: Dyakinae Gude & Woodward 1921 
(Synonyms: Staffordiinae Thiele 1931, Pseudoplectinae Thiele 1934) 
Subfamily or tribe: Girasiinae Collinge 1902 
Family or primary subfamily: Helicarioninae Godwin-Austen 1888 
(Synonyms: Pseudotrochatellinae Wagner 1905, Ereptinae Godwin-Austen 1908) 
Subfamily or tribe: Sesarinae Thiele 1931 
(Synonyms: Kaliellinae Thiele 1931, Geotrochidae Iredale 1941c, Nitoridae Iredale 1937c) 
Family or primary subfamily: Urocyclinae Simroth 1889 
Incertae sedis: Cystopeltinae Cockerell 1891 
Incertae sedis: Sophininae Blanford & Godwin-Austen 1908 
Incertae sedis: Chroninae Thiele 1931 


Baker (1963: 233-240) recognized the following limacoid families (those with asterisks occur 
naturally (*) or have been introduced (**) in Australia): 


Limacoidea 

EUCONULIDAE* (Synonym: Helixarionidae) 

VITRINIDAE** (Synonym: Zonitidae) 

LIMACIDAE** 

TRIGONOCHLAMYDIDAE 

SCOLODONTIDAE (Synonym: Systrophiidae) 

ARIOPHANTIDAE (Synonym: Xéstidae) (* if Cystopelta belongs to the Ariophantidae rather than to 
the Helicarionidae; see note 66) 

UROCYCLIDAE 


68In his family Microcystidae, Iredale (1937с: 3 ff.) placed the genera Alienitor, Dendronitor; 
Echonitor, Expocystis, Melocystis, Periclocystis, Tarocystis and Westracystis. He (1941b) later 
transferred Melocystis to the Nitoridae. All of these genera, together with those Iredale included in 
his family Durgellinidae, are here placed in the Euconulidae (Microcystinae). 


69Named as a new Australian genus for an introduced species! “The species so-called by Cox is a 
small Zonitid of distinct appearance, recalling extralimital forms rather than the local Nitor- 
Microcystis series, being especially separable by the open umbilicus, and the straight, not reflected 
columella. It may yet prove to belong to an alien group, hence the name to keep this suggestion under 
consideration." (Iredale, 1937c: 6). | 


70Subsequently McLauchlan (1954b) named Alienitor lyndhurstoides from Sydney, New South 
Wales, as a new species having evolved since introduction by Europeans! 


7lpedale (1937c: 11 ff.) used the family name Durgellidae [Godwin-Austen 1888] for Durgellina. 
Thiele 1928 (the type species is D. vitrina Thiele 1928 from the Bismarck Archipelago) and its allies, 
which here are placed in the Euconulidae, Godwin-Austen's Durgellinae was based on Durgella 
Blanford 1863. Iredale (1941c: 66) later changed the family name to Durgellinidae. Baker (1941: 
232-233) placed Durgellina, and questionably Turrisitala [“Recently (1937), Iredale has erupted 
agein with additional Australian synonyms"], in the synonymy of Coneuplecta Móllendorff 1893 
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(type species: Euplecta scalarina = Helix scalarina Pfeiffer 1851, from the Philippines (Leyte)). He 
placed Durgellina vitrina in the synonymy of Helix [Coneuplecta] calculosa Gould 1852. 


72Baker (1963: 233) subordinated Helicarionidae as a subfamily of the Euconulidae, 


13 Zilch's (1959) classification of the Australian Helicarioninae recognized the following generic 
groups: Helixarion Ferussac 1821 (subgenera Fastosarion Iredale 1933, Luinarion. Iredale 1933 
and Vercularion Iredale 1933) and Parmacochlea Smith 1884. 


74 Baker (1941: 265) placed (questionably) Fastosarion, Luinarion and Vercularion in the 
synonymy of Helicarion. 


73 Zilch (1959: 309) listed Fastosarion, Luinarion and Vercularion as subgenera of Helixarion, 
Ferussac 1821, and considered Helicarion Ferussac 1822 to be a synonym of Helixarion. However, as 
Stated by Watson (1920: 110), “On pp. 19 and 20 (or 23 and 24) [of Ferussac, 1821], this word 
[Helicarion] is misspelt Helixarion; but on p. 67 (or 71) of the same work Ferussac himself 
corrected this blunder, and it would seem to be a pity to ignore his correction . . ." 


76 Solem (1966: 24) contended that “Baker’s division into two ‘restricted subfamilies’ — 
Helicarioninae with a retractor caecum and ‘Sesarinae’ with only an apical lime-sac or flagellum on 
the epiphallus — does not seem warrented at present." Malandena was placed by Solem in the “true 

' Helicarioninae," along with a number of Australian, Pacific Island and other taxa, and “probably 
most of Iredale’s uncharacterized generic names.” 


77рјасей in the synonymy of Nitor by Zilch (1959: 303). 


T8tredale divided the Australian camaenids into the families Chloritidae, Hadridae, Papuinidae, 
Planispiridae, Rhagadidae and Xanthomelontidae. In regard to the Papuinidae, Clench & Turner 
(1962: 4) commented as follows. “Iredale (Australian Zoologist, 9: 91, Nov. 1938) gave family status 
to the genus Papuina v. Martens and the few genera originally associated with it, No differential 
characters are given, either based on the morphology of the shell or on any of the soft parts, to 
separate this group from the family Camaenidae. In this and in a subsequent publication (Australian 
Zoologist, 10: 874-85, Dec. 1941) a large number of genera are proposed, apparently chosen at 
random, with type species selections for fixation. Few or no relationships are given for these various 
genera, and the descriptive diagnoses for the genera concerned are remarkable for their brevity. In 
other words, the entire burden of proving the taxonomic value of these genera: Will rest upon 
subsequent workers. This will be difficult. In the first place, specimens of Iredale's many new species 
will be needed and these should be preserved in alcohol, for anatomical work is needed in order to 
have a proper understanding of the interrelationships of these “genera”. 


“We do not intend to minimize the fact that Papuina in the broad sense is a complex assemblage of 
generic elements and should, when the necessary data are at hand, be split into as many genera as the 
data warrant. We do hold, however, that to create arbitrarily a host of new names without giving 
the necessary supporting facts is both poor taxonomy and unsound biology." 


Zilch (1960) divided the Camaenidae into three subfamilies, and placed all the Australian genera in 
the subfamily Camaeninae. Zilch's (1960) classification of the Australian camaenids (somewhat less 
conservative than Pilsbry's) recognized the following generic groups: Planispira Beck 1837 (subgenera 
Cristigibba [if Helix: wesselensis.Cox 1868 belongs ta Cristigibba as Iredale contended] and Trachiopsis 
Pilsbry 1893, Chloritis Beck 1837 (subgenus Austrochloritis Pilsbry 1891), Thersites Pfeiffer 1855 
(subgenera Thersites s.s., Hadra Albers 1860, Sphaerospira Mórch 1867, Glyptorhagada Pilsbry 1890, 
Sinumelon Iredale 1930, Badistes Gould 1862 and-RAagada Albers 1860), Xanthomelon Martens in 
Albers 1860, Angasella Adams & Angas (subgenera Angasella and Baudinella Thiele 1931) and 
Papuina Martens in Albers 1860 (subgenus Rhynchotrochus Mollendorff 1895). This classification is 
essentially that of Pilsbry (1894), except that in the genus Thersites Pilsbry's categories are raised one 
rank higher. 
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Pilsbry (1894: 126) stated, “The various sections [subgenus Thersites, sections Thersites s.s., 
Glyptorhagada, Badistes, Hadra and Sphaerospira, and subgenera Xanthomelon and Rhagada] 
assembled under the generic term Thersites form a very homogeneous group, the extreme forms being 
well connected by a chain of intermediate species, Xanthomelon and Rhagada forming outlying or 
satellite groups of slightly greater systematic value than the other sections, but still intimately allied. 
The shell varies from thin light forms like corneovirens through a series of transition species to the 
solid, richly dyed blomfieldi, mitchellae and bipartita; and by other chains of almost unbroken 
continuity, the globose forms are connected with the keeled richmondiana and kooringensis. The 
soft anatomy fully sustains these conclusions. — The genus Thersites is allied to Chloritis, and might 
without any great violence be united to that genus; but it will probably prove an aid to clear and 
correct thinking to retain the two separate." Pilsbry (loc. cit.) emphasized several times the uniformity 
in soft anatomy of the subgroups in Thersites (e.g., p. 136, "The anatomy [of Rhagada] offers no 
deviation of any importance from that of Hadra and Chloritis.”). 


Iredale's tendency to excessively sub-divide taxa is perhaps no where better illustrated than in the 
genus Thersites, already rather carefully studied by Pilsbry (and to some extent by Hedley). From 
the Australian members of this one genus (as recognized by Pilsbry) alone, Iredale erected three 
families and 46 genera (“. . . some attempt must be made to introduce order . . EDI 


797ich (1960: 618) synonymized Annakelea under Thersites s.s. He placed Rhagada, Badistes 
Gould 1862, Sinumelon, Glyptorhagada, Sphaerospira and Hadra as subgenera of Thersites Pfeiffer 
1855, Both he and lredale (1938) synonymized Notobadistes Cotton & Godfrey 1932 under 
Sinumelon, and Eximiorhagada Iredale 1933 and Halmatorhagada Iredale 1933 under Glyptorhagada. 


80 Although Iredale (1937b, 1939) placed his Dipnelicidae (comprising the genera Dipnelix and 
Annoselix) between the Laomidae (7 Paralaomidae) and the Charopidae, Baker (1956c) stated (under 
Lucerna (Camaenidae)), “Add Dipnelicidae L, 1937, to his synonyms." 


8l Zilch placed Austrochloritis as a subgenus of Chloritis Beck 1837. He synonymized Patrubella 
Iredale 1938 and Nannochloritis Iredale 1938 with Austrochloritis. 


82 Zilch (1960: 619) placed Baudinella as a subgenus of Angasella. He considered Pleuroxia to be 
a synonym of Angasella Adams & Angas 1864. But, Iredale (1938: 106) pointed out that “Angasella 
Angas, Proc.Zool.Soc.(London), 1863, p. 521 April 20, 1864, ex A. Adams MS. [is] . . . not 
Angasiella Crosse, Journ. de Conch., Vol. xii, p. 50, footnote, January 1, 1864”. Both Zilch (loc. cit.) 
and Iredale (1938: 109) considered Gonobaudinia Iredale 1933 to be a synonym of Baudinella 


83 McMichael (1959) described a new genus and new species of Queensland land snail, 
Craterodiscus pricei, which he temporarily assigned to the family Helicarionidae (““Eventually the true 
family position of this species may be revealed by anatomical and radular study"). Solem (1973a) 
studied aspects of the soft anatomy and the radula of C. pricei and concluded that it vis a very 


primitive camaenid. 


847ilch placed Cristigibba and Trachiopsis as subgenera of Planispira Beck 1837 (type species: 
Helix zonaria Linnaeus 1767), and he considered Australgibba Iredale 1933 to be a synonym of 


Cristigibba 


85Subsequently Macpherson (1954: 56) named Dipnelix alychnopis from Mondrain Island, 
Recherche Archipelago. 


86 Subsequently Cotton (1953: 25) named Glyptorhagada umberatana from Umberatana, northern 
South Australia. 


87 subsequently McLauchlan (1954a) named Meridolum bowdenae and M. middenense from New 
South Wales. 
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887 ilch placed Rhynchotrochus as a subgenus of Papuina Martens (in Albers) 1860, and both he 
and Iredale (1938) synomymized Papuexul Iredale 1933 and Noctepuna Iredale 1933 (type species: 
Helix poiretiana Reeve 1852) with Rhynchotrochus. Later, Iredale (1943) again recognized Papuexul 
as distinct. McMichael (1958) recognized Noctepuna as a distinct genus and transferred Posorites 
muensis (Hedley 1912) to N. poiretianus as a subspecies, and named an additional subspecies, № p 
clenchi. Clench and Turner (1966: 82) placed R. macgillivrayi (Forbes 1852) in the subgenus 
Pompalabia Iredale 1941cl3 (type species: Helix naso Martens 1883). 


89 subsequently Cotton (1939b: 5) named Pleuroxia cooperi from North Flinders Range, South 
Australia. 


90 subsequently Cotton (1953: 26) named Pleuroxia ruga from Cape Range, Western Australia. 


9 Placed in the synonymy of Rhachista Connolly 1925 (type species: Buliminus rhodotaenius 
Martens 1901) by Solem (1959a: 60) and included in the family Enidae. 


9tredale (1938) synonymized Catellotrachia Iredale 1933 and Spernachloritis Iredale 1933 under 
Semotrachia, 


93 Subsequently Cotton (1940) named “Notobadistes” cooperi from Kangaroo Island, South 
Australia. 


941edale (1937c) synonymized Figuladra Iredale 1933 with Varohadra. 


957ilch (1960: 626) and Taylor and Sohl (1962) used the family name Bradybaenidae Pilsbry 
1939 (—Fruticicolidae Lindholm 1927, = Eúlótidae Wenz 1923). The use of Xánthonychidáe here 
with Bradybaeninae as a subfamily follows Baker (1963: 244). 


967ich (1960: 665, 680) included the hygromiids (helicellids) as several subfamilies of the 
Helicidae, a procedure followed by Taylor and Sohl (1962). The separation of the hygromiids 
(including the Helicellinae Wenz 1923) from the helicids in the present list follows Baker (1956: 132; 
1963: 254). 


97The generic and subgeneric classification used here for Helicella follows Cotton (1954: 180-181) 
and is rather conservative. Cotton used as subgenera Xerocincta Monterosato 1892 for H. neglecta 
(Draparnaud 1805), Cernuella Schititer 1838 for H. virgata (DaCosta 1779), Candidula Kobelt 1871 
for H. caperata (Montagu 1803), and Microsceromagna [Microxeromagna] Ortiz de Zarate 1950 for 
H. stolismena (Bourguignat 1880). A more modern approach was followed by Zilch (1960: 666-667), 
who raised Candidula and Cernuella to generic rank and included Xerocincta and Microxeromagna as 
subgenera of Cernuella. Zilch (1960: 668) listed H itala Linnaeus 1758 as the type species of 
Helicella. 
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128 

128 

143 

133, 141, 143 
143 

130, 138 
137 

145 

144 

144 

129 
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Hydrocena 
Hydrocenidae 
Hygromiidae 
Idamera 
Imputegla 
Insullaoma 
Totula 
Jacksonena 
Kaliellinae 
Kannaropa 
Kimboraga 
Lacustrelix 
Laevicaulis 
Lamellidea 
Laomavix 
Laomidae 
Laominae 
Larapintembryon 
Lauriinae 
Lehmannia 
Leptopoma 
Letomola 
Liardetiae 
Limacidae 
Limacinae 
Limacus 

Limax 
Lopupina 
Lucerna 
Lucernidae 
Luinarion 
Luinodiscus 
Macrochlamydidae 
Macrochlamydinae 
Macrocyclis 
Macrocycloides 
Macropalaina 
Magilaoma 
Malandena 
Megaspiridae 
Meisenheimeria 
Melavitrina 
Meliobba 
Melocystis 
Melostrachia 
Meracomelon 
Meridolum 
Micardista 
Microcystidae 
Microcystinae 
Microcystis 
Microsceromagna 
Microxeromagna 
Milacinae 
Milax 
Miselaoma 


133, 


131, 
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137 
129 
137 
136 
131, 139 
133 
133 
136 
144 
132 
136 
136 
138 
139 
133 
141, 146 
141 
132, 141 
139 
133, 143 
129 
132 
144 
143, 144 
133 
134 
134, 143 
129 
146 
135 
134, 145 
132, 142 
134 
144 
141 
140 
138 
133 
134, 145 
131, 140 
129, 138 
140, 141 
136 
134, 144 
136 
136 
136, 146 
136 
134, 144 
134, 144 
144 
147 
147 
134, 143 
134, 143 
133, 142 


Mocella 


‘Modonitor 


‘Montidelos 
Mulathena 
Murphitella 
Mussonena 
Mussonula 
Myotestidae 
Mysticarion 
Namoitena 
Naninidae 
Nannochloritis 
Necopupina 
Nesopupinae 
Nevelasta 
Neveritis 
Nitor 
Nitoridae 
Noctepuna 
Notobadistes 
Obsteugenia 
Occirhenea 
Occirheneidae 
Offachloritis 
Omegapilla 
Omphalorissa 
Opeas 
Orculinae 
Oreokera 
Oreomava 
Orthalicidae 
Ostracolethidae 
Otala 
Otoconchinae 
Ouagapia 
Oxychilus 
Pagodininae 
Pagodulininae 
Palaina 
Pallidelix 
Pandofella 
Papuexul 
Papuina 
Papuinidae 
Paralaoma 
Paralaomidae 
Parglogenia 
Parmacochlea 
Parmarioninae 
Parmavitrina 
Parpupina 
Parrhagada 
Paryphanta 
Paryphantidae 
Pasmaditta 
Patrubella 


134, 


131, 


133, 


142 
134 
131, 140 
133 


131 
136 


133, 142 
144 
134 
131 
144 
136, 146 
129 
130, 139 
134 
136 
144, 145 
134, 144 
147 
146, 147 
136 
131 
131 
136 
131, 139 
129, 137 
131 
139 
133 
133 
132, 141 
144 
137 
141 
140 
133, 143 
139 
139 
138 
136 
132, 141 
136, 147 
145, 147 
136, 145 
133, 141 
141, 146 
136 
134, 145 
144 
134 
129 
136 
140 
131, 140 
133 
135, 146 


Patulastridae 
Patulinae 
Pedicamista 
Pedinogyra 
Pedinogyridae 
Peloparion 
Periclocystis 
Pernagera 
Perochlora 
Phenacohelicidae 
Phenacohelicinae 
Philonesiae 
Phrixgna thus 
Pillomena 
Pitysinae 
Planilaoma 
"Planispira 
Planispiridae 
Plectopylis 
Plectorhagada 
Pleuropoma 
Pleuroxia 
Polygyriscus 
Pompalabia 
Ponembryon 
Posorites 
Powelliphanta 
Pravinitor 
Prisma 
Prolesophanta 
Pseudocharopidae 
Pseudopalaina 
Pseudopeas 
Pseudoplectinae 
Pseudotrochatellinae 
Ptychodon 
Ptychorhytida 
Punctidae 
Punctinae 
Pupilla 
Pupillidae 
Pupillinae 
Pupina 
Pupinella 
Pupinelleae 
Pupinidae 
Pupininae 
Pupisoma 
Pupisomidae 
Pupoides 
Pupoididae 
Pygmipanda 
Queridomus 
Quistrachia 
Rachispeculum 
Ramogenia 
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141 
132, 141 
133 
132, 141 
132, 141 
134 

134, 144 
133 

135 

141 

133, 141 
144 

141 

133 

130 

133 

143, 145, 146 
135, 145 
143 

136 

129, 137 
136, 146, 147 
143 

147 

132 

136, 147 
140 

134 

129 

131, 140 
141 

138 

140 

144 

144 

142, 143 
140 

132, 141 
133, 141 
139 

130, 139 
130, 139 
138 

137, 138 
137 

129, 137 
129, 137 
139, 140 
131, 139 
139, 140 
130, 131, 139 
132, 141 
133 

136 

136 

136 


Rathouisiidae 
Realiinae 
Rhachista 
Rhagada 
Rhagadidae 
Rhophodon 
Rhynchotrochus 
Rhytida 
Rhytididae 
Roblinella 
Rotadiscinae : 
Saladelos 
Sarasinula 
Satagembryon 
Scolodontidae 
Semotrachia 
Sesarinae 
Setobaudinia 
Setomedea 
Signepupina 
Sinalbinula 
Sinumelon 
Sitalinae 
Sodaleta 
Somniopupa 
Sophininae 
Spernachloritis 
Sphaeroconia 
Sphaerospira 
Spurlingia 
Staffordiinae 
Stenacapha 
Stenogyrinae 
Stenopylidae 
Stenopylinae 
Stenopylis 
Strangesta 
Suavocallia 


- Subulina 


Subulinidae 
Subulininae 
Succinea 
Succineidae 
Succineinae 
Systrophiidae 
Tanychlamydinae 
Tarocystis 
Tasmadelos 
Tasmanembryon 
Tasmaphena 
Telembryon 
Temporena 
Tenuigada 
Testacella 
Testacellidae 
Theba 
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129 
137 

147 

136, 145, 146 
135, 136, 145 
133, 142 
136, 145, 147 
140 

131, 140 
133, 142 

141 

131 

129, 138 

132 

144 

136, 147 
134, 144, 145 
136 

133 

129 

139 

136, 145, 146 
144 

134 

130, 139 

144 

147 

137 

136, 145, 146 
136 

144 

133 

131, 140 
133, 141 
141, 143 
133, 141, 143 
131, 140 
129, 138 


131 
140 


131 
138 
130, 138 
130 
144 
144 
134, 144 
131, 140 
132 
131 
132 
136 
136 
134 
134 
137 
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Themapupa 
Thersites 
Theskelomensor 
Thetagada 
Thryasona 
Thysanotinae 
Tolgachloritis 
Tomatellinidae 
Tornatellininae 
Tornatellinops 
Torresiropa 
Torresitrachia 
Trachiopsis 
Triboniophorus 


Trigonochlamy didae 


Trocholaoma 
Trochomorphidae 
Trochonaninidae 
Trozena 
Truncatellininae 
Tumegada 
Turbolaoma 
Turrisitala 
Tylotoechus 
Urocyclidae 
Urocyclinae 
Vaginulidae 
Vallonia 
Valloniidae 
Valloniinae 
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131, 139, 140 
145, 146 
133, 143 

136 

133 

141 

136 

138 

130 

130, 139 
131, 140 
136 

136, 145, 146 
130 

144 

133 

143 

144 

136 

139 

136 

133 

134, 144 
138 
143, 144 
144 

129 

131 
131, 139 
131 


Varohadra 
Velepalaina 
Venopelita 
Vercularion 
Veronicellidae 
Vertiginidae 
Vertigininae 
Victaphanta 
Vidumelon 
Vitrea 
Vitreinae 
Vitrinidae 
Wainuia 
Wallivertilla 
Westracystis 
Westralaoma 
Westralcopta 
Westraltrachia 
Xanthomelon 
Xanthomelontidae 
Xanthonychidae 
Xerocincta 
Xestidae 
Xestinae 
Zonitidae 
Zonitinae 
Zonitoides 
Zyghelix 
Zygotrachia 


136, 147 
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136 

134, 145 
129, 138 
130, 139 
139 

131, 140, 141 
136 

133 

133 

133, 144 
140 

130, 139 
134, 144 

133 

130, 139 

137 

137, 145, 146 
135, 136, 145 
137, 147 

147 

144 

144 

133, 144 

133 

133 

137 

137 
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THE REPRODUCTIVE SYSTEMS AND CLASSIFICATION OF THE 
STILIGERIDAE (OPISTHOBRANCHIA : SACOGLOSSA) 


T. Gascoigne 


14 York Grove, Peckham, London, SE15, England. 


SUMMARY 


The genus Limapontia is included in the family Stiligeridae since species 
of both taxa display in their reproductive systems a common pattern 
which is described in detail for Ercolania margaritae and its main features 
are noted in Calliopaea oophaga, Placida dendritica, and three limapontiid 
species. The reproductive system of Hermaea bifida shows that the genus 
is related to the Caliphyllidae; that of A lderia modesta confirms the status 
of the family Alderiidae. Pseudo-diauly is defined and a provisional class- 
ification of the Stiligeridae is presented to give due prominence to the 
internal anatomy of the species. 


INTRODUCTION 


The family Limapontiidae has one genus Limapontia containing three species: 
Limapontia capitata (Müller, 1774), L.cocksi (Alder and Hancock, 1847) and L.depressa 
Alder and Hancock, 1862. There are about fifty species in the family Stiligeridae making 
it easily the largest in the order Sacoglossa. In the opinion of Baba and Hamatani (1970a) 
it has eight genera: Stiliger, Ercolania, Calliopaea, Placida, Hermaea, Hermaeopsis, 
Hermaeina, Costasiella. 


Pruvot-Fol (1954) and Baba and Hamatani (1970a) described the classification of the 
Stiligeridae as chaotic. The situation is no longer so desperate, for recent improvements 
have resulted in a more orderly arrangement. Before further improvements can be made 
more needs to be known about the internal anatomy of the animals, and the descriptions 
given in the first part of this paper are a contribution to that end. They show that 
stiligerid and limapontiid species have a common reproductive system remarkable, among 
sacoglossans, for its simplicity and ease of interpretation. The other systems of the genus 
Limapontia are like those of the Stiligeridae and so the family Limapontiidae can be 
discarded and the genus Limapontia added to the Stiligeridae. 


For many years the genus Hermaea contained the species H.bifida and H.dendritica. 
Externally the two species resemble one another but it has long been known that they 
differ in their internal anatomy. Since H.dendritica differs only in one anatomical detail 
from Placida viridis Trinchese, 1873, taxonomists have separated the two Hermaeas by 
placing H.dendritica in a subgenus so that its name is now Hermaea (Placida ) dendritica. 
An examination of H.bifida, however, showed that its reproductive system is quite unlike 
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that of H.dendritica. The two species, therefore, are not closely related and their 
differences cannot be adequately expressed in terms of a subgenus. H.dendritica should 
be placed in the genus Placida and the genus Hermaea transferred to the Caliphyllidae. 


MATERIALS AND METHODS 


Sacoglossans are difficult .to obtain and I thank those who gave me preserved 
specimens. | 


К. Baba Ercolania boodleae (Baba, 1937) from Seto, Kii, Middle Japan. 
J. S. Bleakney Stiliger fuscata Gould, 1870 from Canning Marsh, Kings Co., Nova Scotia. 
R. Bum Ercolania margaritae Bum, 1974 and Placida dendritica (Alder and Hancock, 


1843); both from Point Lonsdale, Victoria, Australia. 
Elaine Cracknell  Hermaea bifida (Montagu, 1815); Randall, Orkney, Scotland. 


J. Dunne Limapontia capitata and Hermaea bifida; Cama, Co. Galway, Ireland. 
H. Lemche Calliopaea oophaga Lemche, 1974; North of Armhoved, Sams, Kattegat, 
Denmark. 


Elizabeth Platts  Alderia modesta (Loven, 1844); Strangford Lough, N. Ireland. 

Shelagh Smith Limapontia capitata; Tyningham Bay, Lothian, Scotland, and Limapontia 
depressa; Aberlady Bay, Lothian, Scotland. 

I. F. Smith Limapontia cocksi; Broch of Gurness, Orkney, and Hermaea bifida; Ophir, 
Orkney. 

I thank Professor Dr. J. Joosse and the histologists of the Vrije University, Amster- 
dam, for serial sections of Ercolania margaritae and Hermaea bifida, and P.Marriott who 
also provided two series of E.margaritae. 


The specimens were dissected with the aid of a stereoscopic microscope at a magnific- 
ation of x50. Safranin 0 in 50% Ethanol was used as a dissection stain; the exit region of 
the central canal stained red and the fertilization region pink. Penial styles were mounted 
in Berlese's fluid. Serial sections were used to confirm and extend the details observed by 
dissection; At the end of a dissection the central canal region was mounted in 50% 
glycerol and examined with a microscope at a magnification of x120; the coverglass was 
gently manipulated to obtain different views. 


KEY TO LETTERING 


AC, albumen capsule 

AD, duct of albumen gland 
AG, albumen gland 

AN, anus 

B, base of style 

BC, bursa copulatrix 

BW, body wall 

CA, anchoring collar 

CN, melanin<oated cushion 
CU, cupola 

D, follicle ductule 

E, exit region of central canal 


F, fertilization region of c.canal 
FA, famale ampulla 


MO, male opening 

MV, melanin-black vesicle 
O, egg 

OL, oviducal loop 

OO, oviducal opening 
OV, oviduct 

P, penis 

PP, peridardial prominence 
PR, prostate 

PT, tip of penis 

R, renal pore 

RR, renal ridge 


S, sperm 
SH, penial sheath 


FE, fertilization chamber 
FD, female duct 

FO, female opening 

FT, follicle of ovotestis 
GD, duct of genital receptacle 
GR, genital receptacle 

HA, hermaphrodite ampulla 
HD, hermaphrodite duct 

L, projecting lip of style 
LO, large oviduct 

M, elastic fibrous tissue 
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SO, small oviduct 
SP, spines 

ST, penial style 

T, tail 

TE, penial tentacle 
V, vagina 

VI, normal position of vagina 
VA, vaginal ampulla 
VD, vas deferens 
VE, vestibule 

VO, vaginal opening 





MD, male duct W, whorls of large oviduct 


DESCRIPTIONS 


Ercolania margaritae (Fig. 1) is present in top-shore rock pools at Point Lonsdale, Victoria, where 
it is seasonally abundant (Burn, 1974). Externally it is distinguished by a pair of long rhinophores and 
a pericardial prominence (PP) that is continuous with a long renal ridge (RR). Its reproductive system 
is like that of Olea hansineensis Agersborg, 1923, described by Gascoigne (1975). The main 
differences are that in O.hansineensis the vagina does not open to the exterior but ends in a bursa 
copulatrix attached to the body wall and the style is of the penetrant kind, whereas the vagina of 
E.margaritae opens to the exterior and the penis has a coupling style. 


The reproductive system of Ercolania margaritae is tightly packed. Fig. 2A is a display diagram 
drawn to show the various structures; the vagina and central canal are turned over to the left and the 
large oviduct is displaced to the right. The functional interpretation is based on what is known about 
Limapontia cocksi and L.capitata; no direct evidence is at present available for E.margaritae. 


The ovotestis of E.margaritae consists of about 150 follicles that occupy all available spaces from 
the head to the foot. The albumen gland (AG) is closely applied to the branches of the gut and some 
lobules extend about half-way into the cerata. The genital receptacle (GR) is a large spherical pouch 
connected by a short duct (GD) to the anterior end of the central canal on the right side. In serial 
sections the receptacle contained a mass of amorphous material, probably yolk and albumen. The 
receptacle duct is not joined to the small or large oviduct. It is easy to be certain of this by dissection, 
for the genital receptacle floats and can be pulled or pushed aside to reveal the duct. 


The vaginal opening (VO) is surrounded by a raised ring of columnar cells and leads into a 
vestibule (VE). In serial sections sperm and prostatic coagulate were seen along the length of vagina. 
The vas deferens (VD) is continued beyond the tip of the penis by a squat coupling style (Fig. 2B). 
The large oviduct (LO) has its origin on the ventral surface of the exit region; it proceeds posteriorly 
then rises dorsally by two or three whorls (W) and turns anteriorly to the oviducal opening (OO). The 
hermaphrodite duct enlarges to form an ampulla (HA) that consists of three whorls which expand and 
uncoil as they increase in volume. The duct then narrows, but enlarges slightly near the origin of the 
small oviduct which runs posteriorly and enters the fertilization region. The hermaphrodite duct is 
continued by the vas deferens; the prostate is bilobed. 


E.margaritae has a stiligerid reproductive system the main features of which are as follows: A 
central canal with a fertilization region and an exit region; three ducts enter the fertilization region — 
the small oviduct, the vagina and the duct of the albumen gland; two ducts leave the exit region — a 
short receptacle duct and the large oviduct. The vagina either opens to the exterior and a coupling 
style is present, or it ends in a bursa copulatrix and the style is of the penetrant type. The prostate is 
bilobed, the albumen gland ends in numerous lobules. 


Marcus (1959, fig. 33) published a drawing of the reproductive system of Stiliger evelinae Marcus, 
1959 which shows that the system is stiligerid. Rao (1937) gave a full description of Stiliger gopali 
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TEXT FIGURE 1. Ercolania margaritae — after Burn, 1974, 

1, 2 and 3 indicate the position of penial, oviducal, 
vaginal openings respectively in the groove between the body 
and foot. 





Rao, 1937. A vaginal opening is present and the penial style is of the coupling type. Although some 
details of the central canal region are not clearly depicted, S.gopali probably has a stiligerid 
reproductive system. 


Baba and Hamatani (1970a) gave an account of a species which, in their opinion, is identical with 
Stiliger ornatus Ehrenberg, 1831. They were not able to give a complete description of the 
reproductive system but their figure (Plate IV, 7) shows that it is stiligerid. They also published 
(1970b) a description of the reproductive system of Ercolania boodleae. The vagina ends in a bursa 
copulatrix affixed to the body wall; the style is of the penetrant type. The receptacle duct, however, 
is shown connected to the large and small oviduct. Baba courteously sent the writer specimens of 
E.boodleae and dissections showed that the large and small oviduct are not connected to the 
receptacle duct; the system therefore is stiligerid. 


Seven European sacoglossans were examined; five had stiligerid reproductive systems, the 
exceptions were Alderia modesta and Hermaea bifida. 


The penial style of Calliopaea oophaga (Fig. 3B,ST) is 350 um long, the first part has a diameter of 
10 um, it then tapers to a whip-like extension of diameter 2 um. To accommodate this remarkable 
style during copulation the vagina is lengthened by a loop which widens to form an ampulla (VA). The 
prostate is bilobed, the albumen gland lobulated. The arrangement of ducts around the central canal 
conforms to the stiligerid pattern. 


Placida dendritica has a penetrant style of length 50 um (Fig. 4B), the vaginal entrance is closed by 
a large ovoid bursa attached to the body wall. The prostate is bilobed and lobules of the albumen 
gland enter the cerata. Fig. 4A was drawn from a preparation; the central canal is somewhat out of 
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TEXT FIGURE 2. A, Reproductive system of Ercolania margaritae. B, Penial style. 


A FUNCTIONAL INTERPRETATION 


Sperm route 

Sperm pass from the follicles of the ovotestis (FT) into the hermaphrodite duct (HD). When they 
reach the ampulla (HA) they are stored temporarily. During copulation sperm are driven forwards 
along the vas deferens (VD) and on the way secretion from the prostate (PR) is added. The penis (P) 
is thrust into the vestibule (VE) and sperm are delivered through the style (ST). The sperm are stored 
along the length of the vagina until required. 


Egg route 

Eggs move from the follicles into the ampulla (HA) and pass down the small oviduct (SO) to the 
fertilization region (F) of the central canal. Here the eggs are fertilized and each is coated with 
albumen, They pass out of the exit region (E) into the large oviduct (LO) where they are wrapped in a 
coat of mucus. The egg-string passes out of the body through the oviducal opening (OO). 
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position, nevertheless, it shows a stiligerid disposition of ducts. During one dissection eggs were seen in 
the dilated small oviduct (SO) and the vas deferens was tough and narrow — perhaps eggs are 
prevented from entering the vas deferens by its occlusion during egg-laying. 


In 1848 Hancock described the anatomy of Limapontia nigra (= L.capitata) and his drawing, 
reproduced in Fig. 5, shows the reproductive system to be stiligerid. For the present paper eight 
specimens of Limapontia cocksi and L.depressa and eight of L.capitata were examined. Each species 
has a stiligerid reproductive system with the hermaphrodite duct attached to the left lateral corner of 
the exit region. Special attention was paid to the attachment area. In all dissections and preparations 


no duct was seen to enter the exit region in this area. 


Specimens of L.capitata collected near Carna, Ireland, possessed an interesting variation of the 
stiligerid pattern (Fig. 6). The hermaphrodite duct led directly to the fertilization region and gave off. 
a minute small oviduct, it then proceeded along the left side of the central canal and joined the vas 
deferens. The penetrant styles of L.capitata and L.cocksi are alike and in each species the vaginal 
entrance is closed by a bursa copulatrix. L.depressa has a coupling style distinctive of the species; the 
vagina swells near its opening to form a large ampulla. 


Alderia modesta was examined because it was regarded as belonging to the Stiligeridae by Thiele 
(1931) and Franc (1968). It was difficult to dissect and the writer was grateful for the assistance 
provided by the previous work of Marcus and Marcus (1956, Figs. 17 and 19). The follicles of the 
ovotestis have no ductules, they lie in the pockets of two large sacs which are continued dorsally into 
an ill-defined ampulla (HA) — this is a unique and possibly archaic arrangement. The prostate (PR) is 
large but not bilobed. The penetrant style (Fig. 7B) is of length 110 um and diameter 10 um, it bears 
a single row of spines (in number about 35 and of length 4 um) along its inner curve. The style is 
distinctive of the species. During copulation it pierces the dorsal surface of the body at random (Hand 


and Steinberg, 1955). 


The small oviduct (SO) originates near the junction of the ampulla and vas deferens. It is soon 
joined by the vagina (V) which is terminated by a small bursa (BC) situated some distance from the 
body wall. The albumen gland consists of two lateral branches with numerous lobules; the two 
branches unite posteriorly. The albumen duct (AD) arises from the posterior part of the gland and 
runs forward alongside the large oviduct to join the small oviduct a short distance before the latter 
enters the large oviduct. The entrance to this junction is dome-shaped and is termed a cupola (CU); it 
stained dark-red with Safranin O. There is no genital receptacle. The large oviduct reaches almost to 
the end of the body before it loops and runs forward to the oviducal opening. 


Hermaea bifida and Placida dendritica each have two genital openings. In both species the male 
opening is situated near the base of the right rhinophore. The penis of H.bifida ends in a tentaculiform 
extension (Fig. 8B.TE). Caliphylla mediterranea A.Costa, 1867 has a similar penial tentacle which is 
cuticularised near the end; and so has Hermaeina smithi Marcus, 1961, the end bearing a backward 
projection. The penis of P.dendritica differs in that it has no tentacle-and is armed with a short 
penetrant style (Fig. 4B). The prostate of H.bifida is small and not bilobed; it is like that of 
Hermaeina smithi, whereas P.dendritica has a large, bilobed prostate that is characteristic of the 


Stiligeridae. 


H.bifida has about 50 follicles in the ovotestis, P.dendritica has over 200. The albumen gland of 
P.dendritica ends in numerous lobules, some of which extend into the cerata. H.bifida has an unusual 
albumen gland that consists of many thick-walled capsules (AC) of length 0.5mm and width 0.2mm; 
the capsules are arranged in longitudinal rows along the sides of the body and do not appear in the 


cerata. 


The female duct of P.dendritica bifurcates forming a vagina and an oviduct; H.bifida has no 
separate vagina, the female duct functioning as a vagina during copulation and, later, as an oviduct for 
the passage of eggs. Thus the second genital opening in H.bifida is both a vaginal and an oviducal 
opening, whereas in H.dendritica it is only an oviducal opening, foreign sperm entering the 
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TEXT FIGURE 3. Calliopaea oophaga, essential features of reproductive system. A, Central canal and 
vagina drawn approximately to the same scale as the penis. B, Penis and penial style. 











A 


[PS 00) HORN] 


TEXT FIGURE 4. Placida dendritica. A, Central canal region. B, Penial style. 


vagina after they have been injected hypodermically into the bursa copulatrix. Near its origin the 
female duct of H.bifida swells to form a fertilization chamber (FE) which receives the long ducts of 
the bursa copulatrix (BC) and the genital receptacle (GR). The bursa lies ventrally between the folds 
of the oviducal loop and the receptacle is situated on the anterior dorsal surface of the genital mass. 
In serial sections the receptacle and bursa contained sperm. After the entry of the albumen duct (AD) 
the female duct enlarges to form an ampulla (FA) which is strengthened at each end by a cupola (CU). 
The duct then assumes its former diameter and proceeds ventrally to the female opening. 


The oviducal loop (Fig. 8A) is bulky and occupies most of the anterior half of the body. It folds 
on the right side towards the median line and forms a dorsal, secondary loop. When the partner's penis 
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TEXT FIGURE 5. Reproductive system of Limapontia capitata — after Alder and Hancock, 1848. 
In 1847 Hancock dissected L.capitata using a lens (x20), some needles, and a compressor. 
Considering the animals were about 4mm long this was indeed a remarkable achievement. 


The details around the central canal were most likely obtained from a ventral view and in making 
the final drawing from his sketches Hancock omitted to readjust the ducts entering the central canal 
to suit a dorsal view — hence the small oviduct appears on the right instead of on the left, 


is inserted during copulation the combined length of the penis and tentacle ensures that foreign sperm 
do not enter the oviducal loop. The female duct and the beginning of the loop are both ciliated near 
their junction and this assists in directing the eggs on to their proper course around the oviducal loop. 


Examination of serial sections showed that H.bifida is strikingly protandrous. In a young animal 
in male phase each follicle was full of sperm in all stages, the eggs were small and formed a discontinu- 
ous layer below the germinal epithelium, a few occupied small protusions on the surface of the 
follicle. In the female phase the follicles have prominent lobes containing eggs; sperm are seen only 
near the ductules. (Fig. 8C). 


The reproductive system of H.bifida may function in the following way. In the male phase the 
penis is thrust into the partner's female duct and sperm are delivered into the female ampulla and 
travel to the bursa. During the female phase the eggs are fertilized and then coated with albumen. 
They may be retained for a short while in the female ampulla from which they move in single file into 
the oviducal loop where they are coated with various mucoids and finally are extruded through the 
female opening as an egg-mass. 
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TEXT FIGURE 6. Limapontia capitata (Carna specimen), dissection sketch of the genital region 
(drawn with the aid of a stereoscopic microscope at a magnification of x50). 


DISCUSSION 


There are several reasons why the classification of the Stiligeridae rgmained 
unsatisfactory for so long. Some species are rare, many are cryptically coloured, and few 
experts collect them. Despite this, great progress has been made. The family Stiligeridae 
is a tropical-subtropical group and almost half the known species have been discovered 
within the last fifty years, in Japanese, Australian and American waters. Ercolania spp. 
are rare in the Mediterranean, probably because it is now polluted, but Burn's discovery 
of E.margaritae in Port Philip Bay, Victoria, shows that the genus is still extant and at 
least one species can be described as locally common and seasonally abundant. 


Most stiligerid species are small and their nervous and reproductive systems are 
complicated. They aie difficult to dissect or to reconstruct from serial sections, 
consequently in descriptions of species external features were over-stressed and internal 
anatomy neglected. Confusion has arisen from this, for, as will be shown later, species can 
look alike yet differ considerably in their anatomy. 


Authors of standard reference works were obliged to rely mainly on external features 
when writing their synopses of the Stiligeridae, but some ignored the anatomical details 
that were available. Franc (1968) dispensed with the family Alderiidae and gave the 


166 T. Gascoigne 


characters of Alderia as: anus posterior, mid-dorsal; body flattened; foot longer than the 
body; cerata claviform. The characters selected give no indication that Alderia modesta is 
in many respects an aberrant animal. Its circulation is remarkable, for it has no heart 
(Engel, Gaerts and Altena, 1940; Evans, 1953). It has a complex, two-layered gut that 
has been well described by Evans (1953) and Marcus and Marcus (1956). The reproduc- 
tive system has several unusual features and copulation is by random hypodermic 
injection. Since the circulatory, alimentary, and reproductive systems are unlike those 
found in the Stiligeridae this justifies placing Alderia modesta in a separate family. 


Some stiligerid species are difficult to classify for they resemble in appearance those in 
other genera, as the names Hermaea, Hermaeina, Hermaeopsis imply. A knowledge of the 
internal anatomy of these species is of great importance and should be given due weight. 
Alderia nigra (Baba, 1937) in a general way looks like Alderia modesta. In 1968 Baba 
published an anatomical description of A.nigra which showed that it has none of the 
aberrant features of A. modesta. From his account it is clear that the nervous, reproduc- 
tive, and alimentary systems of A.nigra are those of a stiligerid species. A.nigra should 
have been transferred to the Stiligeridae; however, the evidence provided by internal 
anatomy was not properly evaluated. The species was retained in the Alderiidae and 
placed in a new genus Alderiopsis (Genus 1). 


Baba and Hamatani (1970a) gave a workable key of the Stiligeridae based on the shape 
of the rhinophores, teeth, penial style, and whether the genital system is triaulic or 
diaulic. If triauly is defined by the condition that the male duct, oviduct, and vagina each 
open separately to the exterior, then, to avoid confusion, the key should include another 
category, ‘pseudo-diaulic’. A schema of diauly, triauly, and pseudo-diauly is given in 
Fig. 9. 


Whilst dissecting the reproductive system of each species the rest of the anatomy was 
examined and external features noted. With this information a classification of the 
Stiligeridae was drawn up in order to give due prominence to the anatomy of the species 
and in particular to show how the reproductive system might be deployed. The problem 
of Stiliger-Ercolania complex has been avoided and type-species are not given (the species 
cited are those which the writer has dissected) for these and other taxonomic matters, it 
was considered, would obscure the point of the exercise. Key characters are printed in 


italics. 


Family STILIGERIDAE Iredale and O'Donoghue, 1923. Central nervous system with 
a short visceral loop bearing only two ganglia. 


A stiligerid reproductive system consisting of a central canal, into which the small 
oviduct, vagina, and albumen duct enter at one end, and at the other end the short 
receptacle duct and large oviduct originate; albumen gland extensive, closely applied to 
the gut; prostate compact, bilobed; penis with a coupling or penetrant style; vagina open 
or closed; hermaphrodite duct free from, or attached to, the exit region of the central 
canal. 
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TEXT FIGURE 7. Alderia modesta. A, Genital region. B, Penial style. 


Subfamily STILIGERINAE 


External features. Eolidlike animals of size 4-10mm; colour variable; foot rounded anteriorly, 
ending in a tail; head with a pair of simple or auriculate rhinophores; labial lobes indistinct; no 
tentacles; eyes set at the base of the rhinophores; anus and renal pore anteriorly placed on the dorsal 
surface near the median line; black melanin vesicle close to anus; a variable number of cerata; penis” 
near the base of the right rhinophore; penial opening, oviducal opening, vaginal opening (or bursal 
swelling) on the right side in the order given. 


Internal anatomy. Radula with sabot- or awl-shaped teeth, gut simple, two main lateral branches, 
lobules extending into the cerata. Heart with a ventricle and auricle in a pericardial cavity; kidney a 
simple sac attached to the pericardial wall, renal pore minute; reproductive system as for the family, 
hermaphrodite duct free from exit region of central canal, lobules of the albumen gland enter the 
cerata; the vaginal entrance may be closed by a bursa copulatrix attached to the body wall; if the 
vagina opens to the exterior it may have an ampulla along its length. 


Genus 1. Stiliger Ehrenberg, 1831. Species with no marked variations from the characters of the 
family. 
Stiliger fuscatus Gould. 
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TEXT FIGURE 8. Reproductive system of Hermaea bifida. A, Oviducal loop. B, Display diagram of 
genital complex. C, Transverse section of a follicle in female phase. 


Genus 2. Ercolania Trinchese, 1872. Rhinophores long, cylindrical; anus, renal pore, black melanin 
vesicle on the anterior rectal spout; pericardial prominence continuous with a long renal ridge 
underneath which the kidney extends as a blind tube; lower limb of radula long and straight; teeth 
retained on ribbon, 4-5 tooth-rudiments. 

Ercolania margaritae Burn 


Genus 3. Placida Trinchese, 1876. Rhinophores auriculate; cerata numerous; anus and renal pore on 
anterior rectal spout; teeth awl-shaped, lower limb of radula long and curved; discarded teeth retained 


on ribbon, 5-6 tooth-rudiments. 
Placida dendritica (Alder and Hancock) 


Genus 4. Calliopaea Orbigny, 1837. Small, (1-3mm); rhinophores short, few cerata, teeth awl-shaped, 
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some broader than others, discarded teeth retained on radula ribbon, three tooth-rudiments; penial 


style very long (350 um), open vagina lengthened by a loop which bears an ampulla; 1 species feeds 
on the eggs of tectibranchs. 


Calliopaea oophaga Lemche 


Genus 5. Olea Agersborg, 1923. Small (1-6mm); rhinophores short; few cerata; barrel-shaped buccal 


mass; radula vestigial; penial style minute; vagina ends in a bursa copulatrix; 1 species feeds opistho- 
branch eggs. 


Olea hansineensis Agersborg 


Subfamily LIMAPONTINAE 
External features. Slug-like snimals of size 4-8mm. No cerata; no rhinophores (except L.cocksi); 
colour light fawn to black, sometimes with lighter areas or spots over the body and tail; eyes set in 
pale patches on the side of the head; anus and renal pore on dorsal surface near median line but more 
posteriorly placed than in Stiligerinae; genital openings as for Stiligerinae. 
Internal anatomy. Gut of two main lateral branches with lobules; melanin-black vesicle close to anus; 
lower limb of radula short and straight; teeth sabot-shaped, discarded teeth not retained on ribbon, 


three tooth-rudiments (except L.cocksi) hermaphrodite duct attached to the exit region of central 
canal. 


Genus 1. Limapontia Johnston, 1836. Characters those of the subfamily. 
Limapontia capitata (Müller) 
L.depressa Alder and Hancock 
L.cocksi (Alder and Hancock) 


Boettger (1959) showed that the central nervous system forms the basis of class- 
ification in the Sacoglossa. He grouped families with only two ganglia on the visceral loop 
into the superfamily Stiligeroidea; the genera concerned are Stiliger, Ercolania, Placida, 
Calliopaea, Olea, Limapontia, Hermaea, Alderia. The Stiligeridae forms the greater part 


of Boettger's group so that in the preceding classification the family has two main 
characters. 


Thiele (1931) restored the order Sacoglossa after Pelseneer had separated it into 
shelled and unshelled groups; he divided Hermaea into three genera. He classified the 
Stiligeridae into the genera Hermaeina, Physopneumon, Hermaea, Stiliger, Alderia, and 
the family Limapontiidae into Acteonia and Limapontia. Pruvot-Fol (1954) rightly 
stressed the importance of the species, and followed, perhaps too closely, the class- 
ification of Trinchese. According to Pruvot-Fol the genera of Stiligeridae are Stiliger, 
Hermaea, Aplysiopsis, Placida, Hermaeina, Ercolania. Alderia is placed in the family 
Alderiidae. The Limapontiidae is grouped with the Elysiidae in the section Pelli- 
branchiata. Baba and Hamatani (19702) listed the genera of Hermaeidae (=Stiligeridae) as 
Calliopaea, Ercolania, Stiliger, Placida, Hermaea, Hermaeopsis, Hermaeina, Costasiella. 


The name Stiligeridae is apt and was used by Thiele and Pruvot-Fol; it is now well 
established in the literature and there is no zoological advantage to be gained by replacing 
it by Hermaeidae. The following changes are welcome for they remove much of the dead 
wood. Physopneumon is not considered to be a good genus; it included as subgenera 
Placida, Hermaeopsis, Physopneumon (s.s.), and the generic description would fit 
Hermaea bifida. Lemche and Thompson (1974) gave valid reasons for regarding Hermae- 
opsis as a junior subjective synonym of Hermaea. Hermaeina and Aplysiopsis are 
generally accepted as synonyms with Aplysiopsis having priority. 
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TEXT FIGURE 9. Schema of genital openings and main ducts. 
1, DIAULY (MO;FO) — as in Hermaea bifida and Hermaeina smithi. 
2. TRIAULY (MO;OO;VO) — Ercolania margaritae, Limapontia depressa, Calliopaea oophaga. 
3. PSEUDO-DIAULY (MO;OO) — Ercolania boodleae, Limapontia capitata, Placida dendritica, 
Olea hansineensis. 


The Limapontiidae should not have been grouped with the Elysiidae. Elysia viridis 
has three ganglia on the visceral loop (Russell, 1929) and its reproductive system is unlike 
that present in the Limapontiidae. Reasons have been given for discarding the genus 
Acteonia (Gascoigne, 1973). Sufficient is now known about Olea to include it in the 
family Stiligeridae. 


Gonor (1961) described the internal anatomy of Hermaeina smithi. Its reproductive 
system is diaulic, its visceral loop bears three ganglia, and in some features it resembles 
Caliphylla mediterranea. The genus Aplysiopsis (=Hermaeina) would be better placed in 
the family Caliphyllidae than in the Stiligeridae. The writer has recently dissected a 
Costasiella sp. lts gut is primitive, there are three ganglia on the visceral loop, its 
reproductive system is not stiligerid. The genus Costasiella could be placed in the family 
«Caliphyllidae as a temporary measure. 


Placida dendritica is pseudo-diaulic and Hermaea bifida is diaulic — from this stems 
many of the differences previously noted in their reproductive systems. H.bifida and 
Caliphylla mediterranea are both diaulic, their penes are of the same type, both species 
are markedly protandrous. Each has a large anterior diverticulum of the gut, their radulae 
and teeth are similar. H.bifida is more closely related to the family Caliphyllidae than it 
is to the Stiligeridae. In the genus Limapontia the absence of cerata and rhinophores is of 
little consequence when compared with the internal anatomy. Limapontia capitata has 
a gut of two main branches with minor lobes; the central nervous system has two ganglia 
on the visceral loop; the heart and circulation, the renal organ call for no special 
comment; the reproductive system is stiligerid — therefore Limapontia can be included in 
the Stiligeridae. 


A comparative study of the reproductive system shows that the genera may be 
arranged as follows: 





Stiligeridae 171 


(Diaulic group) (Triaulic and pseudo-diaulic group) 
Family: CALIPHYLLIDAE Family: STILIGERIDAE 
Hermaea Subfamily: STILIGERINAE 
Aplysiopsis (?) Stiliger 
Costasiella (?) Ercolania 
Family: ALDERIIDAE Olea 
Alderia Calliopaea 
Placida 
Subfamily: LIMAPONTINAE 
Limapontia 


This arrangement provides a sound anatomical basis for the Stiligeridae and simplifies 
matters by removing the diaulic genera. 


The taxonomic conclusions resulting from this study are: 

1. The family Alderiidaé should be retained and Alderia nigra transferred to the 
Stiligeridae. 

2. The family Limapontiidae can be dispensed with and the genus Limapontia transferred 
to Stiligeridae. 

3. Hermaea dendritica be placed in the genus Placida. 

. Hermaea bifida be transferred to Caliphyllidae. 

5. Olea can be regarded as a genus of Stiligeridae. 
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ON THE OCCURRENCE OF MICROMYTILUS FRANCISENSIS 
COTTON 1931 IN WESTERN PORT, VICTORIA! 


N. Coleman 


Marine Pollution Studies Group, Fisheries and Wildlife Division, 
605 Flinders Street Extension, 
Melbourne, Victoria, 3000. 


During a recent survey (reported elsewhere in this number) of the molluscs around 
Crib Point in the North Arm of Western Port, Victoria, thirty-six live individuals of the 
bivalve Micromytilus francisensis Cotton (1931: 336, fig. 6) were collected. This is the 
first record of the species from Victoria. 

Previous records of the distribution of M. francisensis have been confined to South 
Australia, where the species appears to be widespread. The South Australian Museum has 
specimens labelled ‘cotypes’ and collected from St. Francis Island, Kingston Beach, Cape 
Jaffa (90 fathoms) and Guichen Bay beach. Recent collections made in South Australia 
by Dr. B. Smith and Mr. R. Burn, from the National Museum of Victoria, have produced 
specimens from Robe (Guichen Bay) and Port MacDonnell. 

In Western Port, the individuals collected in 1965 were taken at various localities, 
along the western edge of North Arm and adjacent to the two central spits. where the 
water is shallow and the substratum is of fine sand and mud. Subsequent benthic investi- 
igations, undertaken during 1973-4, have shown that the species is also widespread on 
the extensive tidal flats to the north of French Island. In these shallow-water and 
intertidal environments, the molluscs appear to live amongst weeds and bryozoa. 

Although only recently discovered in Western Port, M. francisensis cannot be 
considered as rare within the bay. In the 1965 survey individuals of this species 
contributed approximately 1% of all the mollusc individuals collected, and during the 
1973-4 survey provided 2.7% of the molluscs taken. These figures show it to be more 
abundant than many other species taken in the surveys. In the 1965 survey only 26 of 
the 121 species collected were represented by 1% or more of the total number of 
individuals taken, and in the 1973-4 survey only 20 of the 97 species found provided 1% 
or more of the individuals collected. 

Dr. Winston Ponder of the Australian Museum, Sydney, has compared specimens 
taken in Western Port with a photograph of the holotype (a worn, single valve) and the 
present author has compared Western Port specimens with South Australian material 
provided by Mr. W. Zeidler of the South Australian Museum, Adelaide. In both cases the 
hinge line was observed to be weaker in the Western Port material. 


l. This paper is publication number 44 in the Ministry for Conservation, Victoria, Environmental 
Studies Series. 
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TEXT FIGURE 1. Micromytilus francisensis. Internal and external views of the left shell valve of a 
specimen from Western Port, Victoria, Shell length 1.5mm. 


REFERENCE 


COTTON, B. C., 1931. Pelecypoda of the Flindersian Region, Southern Australia, No. 2. Rec, S. 
Austr. Mus., 4(3): 333-364. 


J, Malac, Soc, Aust. 3(3-4): 175-176, 1 October 1976. 


Shorter Contributions 175 


GLYPTOPHYSA COSMETA (IREDALE, 1943) IN VICTORIA 
(LYMNAEOIDEA : PLANORBIDAE), WITH NOTES ON 
AESTIVATION. 


Brian J, Smith Curator of Invertebrates, and 
Robert Burn Honorary Associate, National Museum of Victoria, Melbourne, 


This note is to record Glyptophysa cosmeta (Iredale, 1943), previously only known from the type 
locality, Calala Lagoon, near Tamworth northern New South Wales, from Victoria and to report 
on unusual aestivation behaviour exhibited by this species. 

On 16 May 1973, 10 specimens of a strongly sculptured left-handed freshwater snail were discovered 
by one of us (R.B.) closely adhering to bark and sticks lying in mud at the edge of the Loddon River 
at Bridgewater in central Victoria. The shells are distinguished by numerous (17-18) strong spiral 
ridges on the body whorl with fine axial ribs in the interspaces, the rounded shoulder of the body 
whorl, and the proportionately very large aperture with wide periostracal projection or fringe. Unlike 
the other left-handed species collected at the same time, these specimens were very difficult to 
dislodge, the aperture fitting closely to the bark or stick with the periostracal fringe spread out. 
The animal has a large thick mantle all around the aperture, a small foot, and long, little-tapering 
tentacles. At no time when crawling did the animal lift the shell far off the substratum, nor did 
it extend far beyond the shell. The largest shell measures 6.5 x 4.1 mm. 

At the suggestion of Dr. W. F, Ponder, the species has been compared with the type series of 
Glyptomoda cosmeta Iredale (1943: 220), from Calala Lagoon, near Tamworth, northern New South 
Wales in the Australian Museum, and is undoubtedly identical. Since 1943, except for brief mentions 
and very inadequate figure (Iredale, 1944: 123, fig. 6; Allan, 1959: 421), G. cosmeta has not been 
noted in the literature, nor does it appear to have been recollected. Through the kindness of Dr. 
Ponder, new figures of the largest of syntypes, drawn by Mr. E. K. Yoo, Malacology Department, 
Australian Museum, are given here. 

The associated molluscan fauna with the specimens found at Bridgewater in the Lodden River 
consists of Plotiopsis balonnensis, Bulinus (Isidorella) sp., Glyptophysa aliciae, Physastra sp. and 
Ferrissia (Pellancylus); petterdi. 

On 31 August 1976, three more specimens of G. cosmeta were collected (by B.J.S.) from the 
Gunbower State Forest, between Gunbower Creek and the Murray River approximately 5 km S.E. 
of Koondrook, north central Victoria. They were found in cracks in logs out of water in an area 
subject to intermittant inundation in a state of aestivation the significance of which will be discussed 
below. 

G. cosmeta is separated from G. aliciae (Reeve, 1862) as the latter species/subspecies complex 
(Iredale, 1943, 1944) has strong spiral ridges without axial ribs, no periostracal fringe, and an angular 
shoulder to the body whorl. Its animal has a large foot, a small mantle within the aperture, and is 
very active and extends well beyond the shell when crawling. 

Calala Lagoon, near Tamworth, is on the eastern headwaters of the Darling River branch of the 
Murray-Darling River system. The Loddon River at Bridgewater is well towards the southern 
headwaters of the Murray River. Both rivers rise on the landward flank of the Great Dividing Range; 
the two localities are about 800 km apart in a straight line, or 2000 km apart around the river 
system. G. cosmeta probably occurs elsewhere in this river system, but its strong adhesion, small 
size, and possibly cryptic habitat makes it difficult to find. 

Following McMichael (1967: 142), Glyptophysa Crosse, 1872 is used in place of Glyptomoda Iredale, 
1943. Eight specimens of G. cosmeta from the Loddon River and the three from Gunbower . State 
Forest are deposited in the wet collection of the National Museum of Victoria, and two specimens 
from the Loddon River in the Australian Museum, Sydney. 

The finding of the specimens of G. cosmeta in the Gunbower State Forest near Koondrook in an 
aestivation stage is worthy of special note. The specimens were found sealed down tight to the timber 
surface in cracks under large logs where the ground still held faint traces of moisture. The situation 
where they were found was obviously subject to periodic inundation with cracked ground, water lines 
on the trees and a lack of ground vegetation. Information from the State Rivers and Water Supply 
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Commission (to whom thanks are due) indicates that the last time this area was under water was 
November 1975. Thus the snails have been out of water in an aestivating condition for over six 
months. When taken from the log, there was no internal epiphragm structure visible but the shells * 
were sealed down to the wood. The foot was visible and when immersed in water the animals 
emerged and were crawling in six to eight hours. Although empirically this appears to be a “sensible” 
way for the freshwater gastropods to overcome long periods of drying in such a marginal situation, 
this is the first record known to us of an aquatic snail using this technique to exist in an area when 
the water dries out. The physiological implications for the species are enormous with similar 
adaptation being necessary in the basommatophorans to those seen in the desert land snails which 
undergo similar periods of drought adaptation. 
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Glyptophysa cosmeta (Iredale, 1943). Calala Lagoon, near Tamworth, northern New South Wales. 
Largest syntype, 6.5 x 3.3 mm (Aust. Mus.) Note periostracal fringe folded into aperture along lip 
and projecting at lower end of columella. 
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THE GENUS PERVICACIA (TEREBRIDAE: GASTROPODA: MOLLUSCA) 
IN SOUTH—EASTERN AUSTRALIA 


T. A. GARRARD 


Associate, The Australian Museum, Sydney 


SUMMARY 


The five known species of Pervicacia Iredale .occuring in south-eastern 
Australia are re-described and figured, one new species (Pervicacia 
jacksoniana), formerly mis-identified, and one further new species (Pervic- 
acia russetae) axe also described and figured. Comparison of Pervicacia is 
made with the closely allied genus Noditerebra Cossmann. 


SYSTEMATIC SECTION de 


Genus PERVICACIA Iredale, 1924. Type species by original designation Pervicacia ustulata 

(Deshayes, 1857). 

Diagnosis: Shells small to medium, 14-28 mm. Protoconch medium, approx. 1% whorls, rounded, 
smooth and shining, deviated. A narrow to broad sulcus at posterior third of whorls divides the 
axial costae to form one, occasionally two, rows of nodules adjacent to upper suture; remaining 
portion of costae are then off-set to right of upper nodules and continue to lower suture. Aperture 
broadly ovate, contracted posteriorly; a short broad open siphonal canal with shallow sinus. 

Discussion: Wenz (1938-44: 1481) shows Noditerebra Cossmann as a subgenus of Strioterebrum 
Sacco, 1891, and includes Pervicacia Iredale as a synonym of Noditerebra, but the types for the two 
genera Strioterebrum and Noditerebra have little in common as regards shell morphology. The type for 
Strioterebrum, S. basteroti (Nyst), an Italian Tertiary fossil, has almost flat whorls, with fine and 
slightly sinuous axial ribs. The type for Noditerebra, N. geniculata (Tate, 1889), a Victorian Tertiary 
species, has very convex whorls, with bold and very prominent axial ribs,:strongly angled at the 
periphery. The general facies of the various species included in Pervicacia are very similar to 
Noditerebra geniculata (Tate), with the exception of the protoconch, which in Pervicacia is rounded, 
deviated and paucispiral, whilst in N. geniculata it is tapering and polygyrate. (Noditerebra 
geniculata — Fig. 8). 

Ludbrook (1958) considers that Pervicacia is a well marked lineage differing from Noditerebra in 
that the sulcus at the posterior third is generally, though not always, linear; also that “the broad 
sulcus in Noditerebra interrupts the costae to the extent that the upper portion resembles a row of 
nodules." This i$ also true of Pervicacia, and the only real distinction between the two genera appears 
to lie in the different protoconchs. It would appear that the genus Noditerebra is now represented in 
South-eastern Australia by fossil species only. 

It is noted that Rudman (1969: 63) proposed a new family Pervicaciidae, with the genus Pervicacia 
Iredale, 1924, as the type genus. This followed the result of a study by Rudman in the same paper of 
the ‘anatomy of the Néw Zealand species Pervicacia tristis (Deshayes, 1859). It is not clear why this 
New Zealand species was placed in the genus Pervicacia in the first place, being devoid of any sub- 
sutural nodules or the broad sulcus, and having little in common with the genus. Ponder (1973) 
considers that the basis on which this new family was separated from the Terebridae is slight, and 
that introduction of the new name was superfluous. 
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. Pervicacia fictilis (Hinds, 1844). 3 probable syntypes, “Southern Australia." x 3. (Left specimen 
approx. 13 x 3.3 mm, centre specimen approx. 16 x 4.8 mm, right specimen approx. 14 x 4.3 mm) 
(Brit. Mus. (Nat. Hist.) No. 1968252). 

. Pervicacia bicolor (Angas, 1867). Fig'd. specimen, Middle Harbour, Port Jackson, N.S.W. x 2.5 
(18.1 x 5.1. mm.) (Aust. Museum C. 32696). 

. Pervicacia assecla Iredale, 1924. Holotype, Twofold Bay, N.S.W., 18-45 metres. X 1.3 (28 x 9 mm.) 
(Aust. Museum C. 102823). 

. Pervicacia ustulata (Deshayes, 1857). Fig'd. specimen, off Gabo Island, Victoria, 15-27 metres. 
X 1.3 (26.5 x 8.1 mm.) (Aust. Museum С, 50328). 

. Pervicacia russetae sp. nov. Holotype, 8 km. E. of Port Jackson, N.S.W., 220 metres. X 1.2 
(29.1 x 7.2 mm.) (Aust. Museum C. 102587). 

. Pervicacia jacksoniana sp. nov. Holotype, Port Jackson, N.S.W. X 2.6 (15 x 4 mm.) (Hedley's 
fig'd. specimen (1900: 509). of “Terebra fictilis" Hinds — (Aust. Museum C. 8097). 
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Note: As only two new species are being described, and the others are all well known and 
previously described, study of specimens from Museums other than the Australian Museum has not 


been made, with the exception of Pervicacia fictilis (Hinds) with specimens from the South 
Australian Museum. 


Pervicacia assecla Iredale, 1924 
Fig. 3 

Pervicacia assecla Iredale, 1924: 263, pl. 36, fig. 16; Macpherson and Gabriel, 1962: 241, 

Description: Protoconch 1% whorls, white, smooth and shining, rounded, deviated, merging 
gradually into adult sculpture. Teleoconch 10 concave whorls in length of 26 mm., spire straight sided. 
Sutures strongly impressed. Sculpture of one row of strong sub-sutural nodules, separated by a broad 
shallow sulcus from a further row of stronger nodules adjoining lower suture, 14 on penultimate 
whorl, which are produced into curved axial ribs on body-whorl; strong growth marks between 
sutures on all whorls, crossed by microscopic transverse striae. Aperture broadly ovate, columella 
straight and vertical; broad open siphonal canal with shallow sinus; inner-lip calloused, outer-lip thin 
and simple; fine thin rib from centre of columella to rear of canal. Colour whitish to light fawn, brown 
spots between upper nodules, anterior half of body-whorl brown. 

Type locality. Twofold Bay, New South Wales, 1845 metres. 

Dimensions. Holotype, length 28 mm., breadth 9 mm. — largest specimen examined. 

Location of type. Australian Museum, Sydney (C. 102823). 

Distribution. Central south coast of New South Wales, southwards to Victoria, S.E. South Australia 
and northern Tasmania, 18-90 metres. 


Material. Australian Museum 74 specimens (17 lots), author 33 specimens (3 lots), all from within 
above area of distribution. 

Discussion. An unusual feature of this species is the widely separated rows of nodules adjoining 
both upper and lower sutures, due to the exceptional width of the sulcus compared with that in other 
species; on the body-whorl the larger lower nodules are extended as short stout ribs, tapering into fine 
narrow axial striae and continuing to base of shell. 


Pervicacia bicolor bicolor (Angas, 1867) 
Fig. 2, 9 
Acus (Abretia) bicolor Angas, 1867: 111, pl. 13, fig. 7; Hedley, 1900: 509. 
Acus (Abretia) assimilis Angas, 1867: 111, pl. 13, fig. 8. 
Pervicacia bicolor. Macpherson and Gabriel, 1962: 240, fig. 280. 

Description: Protoconch 1¥ whorls, smooth and shining, rounded, deviated, merging gradually into 
adult sculpture. Teleoconch 10 convex whorls in length of 19 mm., spire straight sided. Sutures 
strongly impressed. Sculpture of very fine triangular sub-sutural nodules, missing in some specimens, 
with slight shallow sulcus below, followed by oblique axial ribs, thin and fine to broader and more 
elevated, extending to lower suture, varying from 12 to 24 on penultimate whorl; microscopic growth 
lines between ribs. Aperture widely ovate, constricted posteriorly, short wide open siphonal canal 
with shallow sinus; columella straight and vertical; inner-lip slightly calloused, outer-lip thin and 
simple; fine thin rib extended from centre of columella to rear of canal. Colour cream or off-white, 
light brown narrow band below sutures, anterior half of body-whorl brown, occasional brown axial 
flames in places. 

Type locality. Middle Harbour, Port Jackson, New South Wales. 

Dimensions. Holotype, length 16.9 mm., breadth 4.2 mm. Maximum adult size approx. 20 mm. 


1. Pervicacia kieneri (Deshayes, 1859). Fig'd. specimen, Encounter Bay, S. Australia. Ss PPA 
(20.7 x 5.8 mm.) (Aust. Museum C. 83664). 

8. Noditerebra geniculata (Tate, 1889). Fig’d. specimens, Grange Burn Coquina (Kalimnan), Muddy 
Creek, near Hamilton, Victoria. X 4.6 (12.2 x 3.4 mm. and 6.8 x 2.3 mm.) Pres. J. Kerslake, 1973. 
(Aust. Museum C. 103062). 

9. Pervicacia assimilis (Angas, 1867) (=Pervicacia bicolor (Angas, 1867)). 2 syntypes, Port Jackson, 
N.S.W. X 3 (10.1 x 3.5 mm., and 11.3 x 3.5 mm.) (Brit. Museum (Nat. Hist.), 1870.10.26.53). 

Photos. 1 & 9. T. W. Parmenter, Photo Unit, Brit. Museum (Nat. Hist.). 

2 — 8. Gregory Millen, Aust. Museum, Sydney. 
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Location of type. British Museum (Natural History), London, reg'd, number not ascertained but 
probably immediately before that of P. assimilis (Angas) which is 1870: 10: 26: 53 (see below). 

Distribution, Keppel Bay, southern Queensland, southwards along New South Wales and Victorian 
coasts, west to South Australia, also north, east and southern Tasmania (183 metres off Cape Pillar), 
Sub-tidal to 183 metres. 

Material. Australian Museum 110 specimens (21 lots), author 52 specimens (10 lots), all from 
within above area of distribution. y 

Discussion. The sculpture in this species is the most variable of any in the genus; in some specimens 
the depressed band of sub-sutural nodules is pronounced and is followed by well defined axial ribs, in 
others the depression is barely visible as such, there are no nodules, and the ribs below vary from faint 
axial striae to a few fairly prominent ribs. 

Enlarged photos of the two syntypes of Pervicacia assimilis (Angas, 1867), followed by one of the 
syntypes on loan from the British Museum (Natural History) show conclusively that Pervicacia 
assimilis (Angas) is synonymous with P. bicolor (Angas), and this latter name takes page precedence. 


Pervicacia bicolor subplicata (Cotton, 1952) 

Type locality is 20 fathoms, Backstairs Passage, South Australia. Holotype is Reg'd. No. D. 10177, 
South Australian Museum and measures 14 тт. іп length by 3.5 mm. in breadth. A specimen from 
Streaky Bay, Eyre Peninsula, South Australia, in the author's collection, falls within the range of 
variation exhibited by Noditerebra bicolor, but has a protoconch 1 mm. diameter at its widest point, 
the protoconch on all other specimens varying very little either: way from 0.5 mm. The first four 
teleoconch whorls are consequently also wider than usual but then equal in width to others 
throughout the balance of the teleoconch. This wide protoconch is a feature of the holotype, and was 
described by Cotton as "slightly mamillate." A long series of specimens with this feature would be 
necessary to decide whether the subspecies is valid, it probably being an aberration. 


Pervicacia fictilis (Hinds, 1844) 
Fig. 1 
Terebra fictilis Hinds, 1844: 183, pl. 45, figs. 109, 110; Tryon, 1885: 25, pl. 7, figs. 11, 14; Hedley, 
1900: 509, pl. 26, fig. 14. 
Pervicacia helenae Cotton, 1952: 40, pl. 3, fig. 1. 

Description: Protoconch 2 whorls, inflated, white, smooth and shining, slightly deviated, merging 
gradually into adult sculpture. Teleoconch 10 whorls in length of 22 mm., slightly convex, spire 
straight sided. Sutures strongly impressed. Sculpture — row of sharp-edged sub-sutural nodules, fine 
narrow incised groove below, followed by sharply-edged almost vertical axial ribs extending to lower 
suture; ribs are off-set at approx. 30° to right from nodules above, and vary from 16 to 28 on 
penultimate whorl, fading out gradually at periphery of body-whorl. Aperture broadly ovate, 
contracted posteriorly; short wide open siphonal canal with shallow sinus; columella straight and 
vertical; inner-lip lightly calloused, outerJip thin and simple; fine thin rib from centre of columella to 
rear of canal. Colour fawn with brown band round sub-sutural nodules; anterior one-third of body- 
whorl brown, rear of canal tipped with white. 

Type locality. “Australia; most probably from somewhere on its southern shores” (Hinds). Type 
locality for Pervicacia helenae Cotton is Farme Beach, Coffin Bay, Eyre Peninsula, South Australia. 

Dimensions. Holotype, length 14.5 mm., breadth 4.5 mm. (Hinds’ drawing). Adult size approx. 
24 mm. x 6 mm. with 10 whorls. 

Location of type. British Museum (Natural History), 3 probable syntypes, Reg’d. No. 1968252. 

Distribution. From enquiries made this species appears to be fairly rare, and confined so far as 
known to the southern region of Eyre Peninsula, in the vicinity of Coffin Bay on the west coast and 
Port Lincoln on the east. Apparently sub-tidal. 

Material. South Australian Museum, on loan, 8 specimens from type locality. Author 3 specimens 
from type locality, 

Discussion. Hinds’ original description and figure of Terebra fictilis were too vague to enable 
identification of the species with any degree of accuracy, Hedley (1900: 509) described and figured 
a small species from Manly Beach, Sydney, which he suggested was Hinds’ long-lost species (see 
Pervicacia jacksoniana sp. nov.) Hinds” locality stating “probably from somewhere on its southern 
shores” adds a little further weight to the identification, but unfortunately he failed to state the 
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source of his material. Specimens on loan from the South Australian Museum compared with enlarged 
photos of the probable syntypes confirm the identification beyond doubt. 


Pervicacia jacksoniana sp. nov. 
Fig. 6 
Terebra fictilis, Hedley, 1900: 509, pl. 26, fig. 14: non Hinds, 1844. 

Description: Protoconch 1% whorls, smooth and shining, slightly deviated, merging gradually into 
adult sculpture. Teleoconch 10 whorls in length of 14 mm., spire straight sided. Sutures well 
impressed. Sculpture of large blunt sub-sutural nodules, 10 on penultimate whorl, suppressed on some 
specimens, followed by larger and more elongate nodules, or short ribs, off-set to right at about 300, 
often fading before reaching lower suture; a thin depressed groove separates the upper nodules and 
lower ribs; growth lines microscopic. Aperture widely ovate, restricted posteriorly; wide open siphonal 
canal with shallow sinus; columella straight and vertical; inner-lip reflected as light glaze or callus on to 
body-whorl; outer-lip thin and simple; a fine thin rib runs from centre of columella to rear of canal. 
Colour pale cream, light brown spots between nodules and upper suture; light brown axial flames and 
maculations on most whorls; anterior end of body-whorl brown with white line above. 

Type locality. Port Jackson, New South Wales. 

Dimensions. Holotype, length 15 mm., breadth 4 mm. Fully grown. 

Location of type. Australian Museum, Sydney, (C. 8097). 

Distribution. Ballina, northern New South Wales (289 52? S., 1530 34” E.), southwards along New 
South Wales and Victorian coasts, then westwards to S.E. South Australia. Sub-tidal to 25 metres, 

Material. Australian Museum 8 specimens (5 lots), author 23 specimens (6 lots), all from within 
above area of distribution. б 

Discussion. Hedley suggested (1900: 509) that this species, known іп New South Wales as Terebra 
assimilis Angas, was possibly Hinds’ long-lost Terebra fictilis; however the identity of that species 
having now been established (see preceding species) leaves the within species un-named, It can be 
readily recognised by the few large coarse nodules below the suture, with a small brown spot above 
each, and the short wide blunt nodular ribs below the sub-sutural nodules, differing markedly from the 
sculpture of others in the genus, 


Pervicacia kieneri (Deshayes, 1859) 
Fig. 7 
Terebra kieneri Deshayes, 1859: 294. 
Pervicacia kieneri. Macpherson and Gabriel, 1962: 240, fig. 279. 

Description: Protoconch 2 whorls, smooth and shining, slightly deviated, tan coloured, merging 
gradually into adult sculpture. Teleoconch 10 slightly convex whorls in length of 27 mm., sides of 
spire straight. Sutures deeply impressed. Sculpture of one row of elongate axial nodules below suture, 
divided by a fine deep groove from sinuous axial ribs extending to lower suture, 22-24 on penultimate 
whorl; ribs are a continuation of the sub-sutural nodules off-set to right at an angle of approx. 30° 
below groove. Aperture widely ovate, contracted posteriorly ; columella straight and inclined slightly 
to left; inner-lip lightly calloused on to body-whorl, outer-lip thin and simple; a thin fine rib extends 
from centre of columella to rear of a wide open siphonal canal with shallow sinus. Colour — 
unicoloured light, medium or dark brown, some with cream nodules and balance medium brown. 

Type locality. Van Diemen’s Land (Tasmania). 

Dimensions. Holotype, length 22 mm., breadth 6 mm, Adult size up to 27 mm. length, 7 mm. 
breadth. 

Location of type. Probably Ecole des Mines, Paris, confirmation not sought. 

Distribution. Victoria, Tasmania, South Australia, and westwards along south coast of Western 
Australia at least as far as Recherche Archipelago. 

Material. Australian Museum 14 specimens (7 lots), author 22 specimens (4 lots), all from within 
above area of distribution. 

Discussion. This species, although usually unicoloured, can be 2 or 3 shades from cream to dark 
brown, which applies to many Port Linclon specimens, at eastern side of bottom of Eyre Peninsula; 
others from western side at Coffin Bay are usually dark and unicoloured. The fine regular crowded 
axial ribs identify this species from others in the genus without difficulty. 
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Pervicacia russetae sp, nov. 
Fig. 5 

Description: Protoconch — apical whorls missing. Teleoconch 10% whorls, probably 12 if 
complete, flat-sided below sub-sutural nodules, spire straight sided. Sutures strongly impressed. 
Sculpture of small widely spaced nodules at top of whorls adjoining upper suture; a further band of 
larger nodules off-set to right below first band at angle of approx. 300; fine vertical growth marks 
below nodules extend to lower suture, those descending from nodules on last three whorls strengthen- 
ing into fine riblets, terminating at level of suture on body-whorl; fine spiral threads cross both 
nodules and flat space below, 10 on penultimate whorl and over 30 on body whorl. Aperture broadly 
ovate, narrowing posteriorly; a short broad open siphonal canal recurved to left below columella, with 
shallow sinus; a fine thread from centre of columella to rear of canal; columella straight and vertical; 
inner-lip reflected as thin glaze over columella and parietal wall, outer-lip thin and simple. Colour light 
reddish-fawn throughout, anterior end of body-whorl darker brown. Operculum not available. 

Type locality. 8 km, E. of Port Jackson, New South Wales, 220 metres (ex M.V. “Challenge,” 
1959). 

Dimensions. Holotype, length 29.1 mm., ex apical whorls, breadth 7.2 mm. 

Location of type. Australian Museum, Sydney, (C. 102587). 

Distribution. Type locality only. 


Material. Holotype is unique. 
Discussion. This novelty is quite distinct from any other known species, the double row of small 


sub-sutural nodules and turreted appearance of the whorls setting it apart. It is in fine condition 
apart from the missing apical whorls. 


Pervicacia ustulata (Deshayes, 1857) 
Fig. 4 
Terebra ustulata Deshayes, 1857: 97, pl. 3, fig. 12; Tryon, 1885: 18, pl. 4, fig. 59. 
Pervicacia ustulata. Iredale, 1924: 262; Macpherson and Gabriel, 1962: 240, fig. 278. 

Description: Protoconch 1% whorls, smooth and shining, rounded, deviated, merging gradually 
into adult sculpture. Teleoconch 9 slightly convex whorls in length of 28 mm., spire straight sided. 
Sutures well impressed. Sculpture of sharp-edged axial ribs, 24 on penultimate whorl, depressed 
whilst diverging to right across a broad shallow sulcus in upper one-third of whorl, continuing 
vertically to lower suture, becoming obsolete towards anterior end of body-whorl; numerous 
microscopic transverse grooves cross both ribs and interstices; growth lines both numerous and 
microscopic. Aperture broadly ovate, columella vertical; broad open siphonal canal with shallow 
sinus, inclined to left; outer-lip thin and simple; fine thin rib from centre of columella to rear of canal. 
Colour pale amber or light grey, anterior half of body-whorl brown or purple-brown, sub-sutural' 
nodular upper portion of ribs tinted with same colour in some specimens, 

Type locality. Tasmania. 

Dimensions. Holotype, length, 35 mm., breadth 10 mm. Fully grown. 

Location: of type. Probably Ecole des Mines, Paris, reg'd. number not ascertained. 

Distribution. Port Jackson, New South Wales, southwards to Victoria, south-east South Australia, 
north and eastern Tasmania to Storm Bay, southern Tasmania. Depths sub-tidal to 80 metres. 

Material. Australian Museum 16 specimens (6 lots), author 11 specimens (5 lots), all from within 
above area of distribution. 

Discussion. The nearest congener to this species, Pervicacia assecla Iredale, 1924, has a decidedly 
broader sulcus crossing the upper one third of whorls, smooth except for growth lines and microscopic 
transverse grooves; also the vertical lower portion of axial ribs in Pervicacia ustulata are replaced in P. 
assecla by shorter elongate nodules, inclined to left, showing as curved axial ribs only on body-whorl. 
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VERONICELLID SLUGS IN THE NORTHERN TERRITORY WITH NOTES ON 
OTHER LAND MOLLUSCS 


Brian J. Smith National Museum of Victoria, Melbourne, and 
Alan J. Dartnall Museums and Art Galleries of the Northern Territory, Darwin. 


Two species of veronicellid slugs, introduced from America and the Pacific islands, have "been _ 
recorded from Queensland (Solem, 1959) (Dr. M. J. Bishop, Queensland Museum, in press — pers. 
comm.). This note is to record them from several localities in the Northern Territory and provide 
information on other members of the land mollusc fauna found on a recent brief survey of the 
greater Darwin area and the collections of the Northern Territory Museum. Following the nomen- 
clature used by Forcart (1969) the two species of veronicellid both found commonly in gardens in the 
Darwin area are Vaginula (Sarasinula) plebeius (Fischer, 1868) and Laevicaulus alte (Ferussac, 1821) . 
Vaginula (Sarasinula) plebeius is characterized by its uniform brown colour, the small flap over the 
anal slit and the short penis. In the Northern Territory it is recorded from various suburban areas of 
Darwin in gardens, also in town gardens in Katherine, 330 km south of Darwin and Gove on the N.E. 
corner of Arnhem Land. 

Laevicaulus alte is characterized by its dark mottled colour with a central longitudinal pale line, the 
wide anal slit and the long penis. In the Northern Territory it is recorded from suburban gardens in 


the Darwin area. 
Voucher specimens of all the above records of both species are present in the museum collections in 


both Darwin and Melbourne. 
Another species of introduced land mollusc found in large numbers in Darwin gardens is the subulinid 


Subulina octona Brugüiere, 1792. 

Also found in suburban gardens in Darwin as well as in bush areas is the large camaenid, Xanthomelon 
durvillii, A second species of camaenid found in areas of native bush, aestivating under bark on tree 
trunks about 1-3 m above the ground, is Austrochlorites (Gloreugenia) сохепі. Also associated with 
this species under bark and the juveniles in cracks in the bark on the shady underside of branches is 
the enid Amimopina macleayi which in areas such as Buffalo Creek near Lee Point Darwin occurs in 
fairly large numbers (Solem, 1964). Three species of endodontoids were also found which will be the 


subject of further study. 
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REVISION OF THE RECENT SPECIES OF THE FAMILY 
CLAVAGELLIDAE (MOLLUSCA, BIVALVIA) 


BRIAN J. SMITH 


Curator of Invertebrates, National Museum of Victoria, Melbourne. 


SUMMARY 


The recent species of the family Clavagellidae are revised and 17 species 
and sub-species are recognised in three genera. A new subgenus Humph- 
reyia (Nipponoclava) subgen. nov. is introduced and the inter-relationships 
and zoogeography of the various species discussed. 


INTRODUCTION 


Following the revision of the Australian species of the family Clavagellidae (B. J. 
Smith, 1971), reference collections of several of the larger natural history museums were 
examined in order to attempt to assess the status of all the recent species of this family. 
The family was revised by L. A. Smith (1962) but no reasons were given for his place- 
ment of species or for his synonymies and no evidence given that he had examined type 
material or attempted to apply nomenclatural procedure. The value of this work rather 
lay in the cataloguing of the described species. 

The watering-pot shells (Clavagellidae) are very rarely taken alive, most of the 
specimens in collections being dead shells. Because they either live embedded in, or 
cemented on to, a hard substratum, or live buried in a substratum of variable consistency. 
the shape of the shells are extremely variable in form. This had led, in the past, to many 
species names being introduced into the literature for the many different shell forms 
available (Chenu, 1843; Reeve 1860, 1873). 

The present study is an attempt to rationalize the present knowledge of the recent 
species of the family Clavagellidae by a critical examination of all available types, 
together with as large a sample of material of all species as possible. Because of the small 
amount of live collected material available, coupled with the general lack of useful 
anatomical characters at the specific level in bivalve taxonomy, only shell structure has 
been used to delineate species characters. Only recent species have been considered at 
this stage because of the paucity and patchiness of the fossil record for most of the 
species groups. However notice has been taken of fossil taxa in so far as they effect the 
nomenclature of the recent taxa. 

The following abbreviations are used: AM — Australian Museum, Sydney; BM(NH) — 
British Museum (Natural History); MCZ — Museum of Comparative Zoology, Harvard 
University; M.N.G. — Museum d'Histoire Naturelle, Geneva; N.M. — Natal Museum, 
Durban. South Africa; N.M.V. — National Museum of Victoria, Melbourne; P.A.S. — 
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Philadelphta “Academy of Science, Philadelphia; SAM — South Australian Museum, 
Adelaide; T.M. — Tasmanian Museum, Hobart; U.S.N.M, — United States National 
Museum, Smithsonian Institution, Washington D.C,; W.A.M. — Western Australian 
Museum, Perth. 


SYSTEMATIC SECTION 


Family CLAVAGELLIDAE Orbigny, 1844 
(= ASPERGILLIDAE Gray, 1858) 


The three genera are characterized by the form of the valves, whether one or both are incorporated 
in the structure of the tube and the size and significance of the valves relative to the anterior end of 
the tube containing the body of the animal, Subgeneric grouping within the genera are determined 
by the general form of the tube and anterior end or disc. These latter factors are to some extent 
related to the habitats occupied by the various species. 


Genus Clavagella Lamarck, 1818 
Clavagella Lamarck, 1818, H. N, Anim. sans Vert,, 5: 430. Type species: 
Clavagella echinata Lamarck 1818 (S.D.; Children, 1823). 
Synonymy: Fistulana Lamarck 1818, H. N. Anim. sans Vert,, 5: 432 (no type species found). 


One valve fused with the tube, the other remaining free inside the anterior cavity, both adductors 
persistent in the adult. 

A large number of fossil species belonging to this genus were described by Lamarck (1818) from 
the Paris Basin and other European localities. Members of this genus are regarded as being the most 
primitive species in the family, closer to the more typical bivalve stock from which the family arose, 
because of the persistence in the adult of both the shell adductor muscles. 


Subgenus Clavagella s.s. 
Tube free or attached by anterior end only, siphonal end simple, anterior portion with simple 
spine-like tubules. 


Clavagella (Clavagella) torresi Smith, 1885 
(Fig. 1-2) 
Clavagella torresi Smith, 1885. “Challenger” Reports. Lamellibranchiata, 13, 28, pl. 8, figs. 1a — b. 

DIAGNOSIS: Tube with one or two longitudinal ridges, not constricted at junction with anterior 
swollen portion, hinge near anterior end of fixed valve; tubules mainly from side of anterior portion 
of tube opposite hinge and at anterior end. 

TYPE MATERIAL: Holotype in British Museum BM(NH) 87.2.9.2379. Length 17 mm. 

TYPE LOCALITY: Torres Strait, North Queensland. 

DISTRIBUTION: (Map 1.) Torres Strait and Gulf of Carpentaria, North Queensland to Lindeman 
Island, Central Queensland and Singapore. 

MATERIAL EXAMINED: See Smith (1971) for Australian material. Holotype. New Harbour, 
Singapore, 13 m. G. Wilkins Colln. BM(NH). 

REMARKS: This species is the larger. of the two species of Clavagella (sensu stricto) still found’ 
living. It is separated from C. (C.) multangülaris by its larger size, the presence of only one or two 
longitudinal ridges on the tube instead of six or more, and by the absence of a constriction between 
the tube and the anterior swollen portion of the shell. The very few specimens so far collected of this 
species indicate a wholly tropical distribution in shallow waters of the Malaysian-Indonesian-Northern 
Australian region. Thus far no live material has been collected but it can be considered a recent 
species from the “fresh” condition of the type and one or two other specimens taken from 
Queensland waters. 


Clavagella (Clavagella) multangularis (Tate, 1887) 


(Fig. 3.) 
Aspergillum. multangulare Tate, 1887, Trans. R. Soc. S. Aust., 9: 64, pl. 4, figs 4a — b, 
For synonymy see Smith (1971). 
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DIAGNOSIS: Tube small, multi-angular in section, with 6 or more longitudinal ridges and slightly 
constricted at jünction with anterior swollen portion; hinge forming apex of anterior portion, tubules 
mainly from anterior end, total length less than 3 cm. 

For details of type material and distributions see Smith (1971) and Map 1. 

REMARKS: This species differs from C.(C.) torresi by its smaller size, the possession of 6 or more 
longitudinal ridges on the tube and the constriction between the tube and anterior swollen portion. It 
is found only in the cool temperate waters of Southern Australia and has been taken over most of the 
continental shelf from 2-3 m to 250 m. 

It is found living attached to hard surfaces such as rocks or shells, but it can also be collected in 
situations where it appears to be free-living partially embedded in the substratum. A common habitat 
is on valves of dead bivalves and a number have been taken from between the large spines of 
Spondylus tenellus. Despite it being a fairly common shell in several localities in Victorian and South 
Australian waters, very few have been collected alive and none have yet become available for 
anatomical study. 


Subgenus Bryopa Gray 1847 
Bryopa Gray, 1840. Syn. Cont, Brit. Mus., 42: 150 (n.n); 1847. Proc. Zool Soc. Lond., 15: 188, 
Type species: Clavagella aperta Sowerby, 1823 (O.D.). 2 


Tube and anterior end embedded in rock; siphonal end often expanded in a series of plaited 
ruffles or with complex longitudinal ridges; anterior end with small holes and short tubules opposite 
free valve. 

The animals are usually found in calcareous rock and inhabit holes either entirely constructed or 
considerably enlarged and modified by the animals. These holes are lined by the calcareous tube of 
the animal. 


Clavagella (Bryopa) aperta aperta (Sowerby; 1823) 


Fig. 4-5 
Clavagella aperta, Sowerby, 1823, Genera (Е grt) and Fossil Shells, figs. 1-4. 
Clavagella sicula, Chiaja, 1830. Mem. An. s. vert, Napoli, Tab. pro 5 € 6, pl. 83. 
Clavagella balanorun, Scacchi, 1842. Philippi. Enum. Moll. Sic., pA aig APL LS figs PE DEC: 
Clavagella aperta, Chenu, 1843. Illus. Conch., 1, Clavagella: 4, pl. 1, figs. 3 € 6, pl, 3, fig, 9. 
Clavagella balanorum, Chenu, 1843, Illus. Conch., 1, Clavagella: 4, pl. 1, fig. 7. 
Bryopa aperta, Gray, 1858. Proc. Zool. Soc. Lond., 26: 314. 
Clavagella balanorum, Reeve, 1873. Conch. Icon., 18, Clavagella pl, 1, figs, la, b, c. 
Clavagella aperta, Reeve, 1873. Conch. Icon., 18, Clavagella pl. 1, figs. 2a, b, c. 
Clavagella philippiana, Reeve, 1873, Conch. Icon., 18, Clavagella, pl. 1, fig. 3. 


DIAGNOSIS: Species large with short wide tube, oval in section, with widely reflected lip, some- 
times with a series of such lips forming a tube with plaited ruffles. Tube occasionally with two 
slight longitudinal constrictions. Anterior chamber enclosed in rock but completely lined and 
perforated in area opposite the fused valve. Free valve triangular to ovoid with hinge and ligament 
posteriad. 

TYPE MATERIAL: Holotype of C. aperta is in the British Museum BM(NH) 1950.10.16.2. None 
of the type specimens of C. balanorum, C. philippiana ox C. sicula could be located in any of the 
museums where enquiries were made. No overall measurement can be given for the holotype as the 
specimen is embedded in a large block of calcareous rock. Approximate diameter of the expanded top 
of the tube is 25 mm. 

TYPE LOCALITY: No locality is given, either in the original description or with the type 
specimen. However most subsequent references give the locality as Malta in the Mediterranean. The 
type locality is here restricted to Malta. 

DISTRIBUTION: (Map 1.) Malta and Sicily in the Mediterranean, and possibly the northern part 
of the Red Sea. 

MATERIAL EXAMINED: Malta. C. Wilkins Colln., 1 spec., BM(NH); C. T. Trechmann, 1 spec., 
BM(NH); H. Cuming, 2 spec., (NMV); Luento Cavallo. Dr. Tams, 1 spec., BM(NH); H. Cuming, 1 spec., 
BM(NH); Medit. 1 spec., (MNG). Holotype, no loc. BM(NH). 

REMARKS: The species C(C.) aperta is characterized by a wide tube, oval in section, without 
longitudinal ribbing but with a widely reflected lip which can be duplicated to form plaited ruffles. 
Two subspecies are here recognized. The nominate subspecies has a large tube with a maximum 
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diameter of 15 mm or more (many specimens over 25 mm), with a wide reflected lip. It is known only 
from the central region of the Mediterranean around Malta and southern Italy, except for one record 
from the northern part of the Red Sea which is possibly referrable to this species (Soliman, 1971). 
This will be discussed in more detail below. 

The other subspecies, Clavagella (Clavagella) aperta minima described below, is smaller in size with 
a correspondingly smaller lip and is only known from Mauritius in the Indian Ocean. 

The material described by Soliman (1971) from coral reefs around Al-Ghardaga on the north- 
western coast of the Red Sea just south of the Gulf of Suez at depths ranging from 3-6 feet (1.5-3 m), 
can be tentatively referred to this species. Soliman described the specimens as boring into coral, with 
no external tube and only a partial calcareous lining to the cavity in which it lives. However the animal 
is a typical Clavagella with a completely enclosed visceral mass, two large adductor muscles and 
enclosed, muscular siphons. The free valve is large and approximately triangular in shape with the 
large posterior adductor muscle scar towards the apex of the triangle. This character is closer to 
C.(B.) aperta than to the other main possible species it could be referred to, C.(B.) lata, which has a 
square free valve (see description below). The main differentiating features between C.(B.) aperta and 
C.(B.) melitensis is the nature of the tube. As the Soliman material had no external tube present, no 
differentiation can be made except regarding size. The size of the Gulf of Suez specimens fall close to 
the size range of the nominate subspecies of C.(B.) aperta and are approaching the upper limit of the 
size range of C.(B.) melitensis. However, examination of complete specimens in situ would be 
necessary to finally determine the status of this material. 

C. sicula Chiaja, 1830, C. balanarum Scacchi, 1842 and C. philippiana Reeve, 1873 are all included 
here in the synonymy of this species because, from the descriptions and illustrations available, they 
fall within the range of variation of this species. 


Clavagella (Bryopa) aperta minima (Sowerby, 1889) 
(Fig. 6-7) 
Clavagella minima, Sowerby, 1889, J. Linn. Soc. Lond. (Zool.), 20 (123): 400, pl. 25, figs. 21,22. 

DIAGNOSIS: Species small with maximum tube diameter about 5-10 mm, tube oval in section 
with reflected lip, sometimes with plaited ruffles, tube occasionally with two longitudinal 
constrictions. Anterior chamber enclosed in rock but completely lined and perforated in area opposite 
the fused valve. Free valve triangular to ovoid. 

TYPE MATERIAL: Sowerby mentioned sighting four specimens in his original description. These 
are in two pairs embedded in two pieces of calcareous rock. Information from the British Museum 
(Natural History) (S. Whybrow pers. comm.) states that one pair, Reg. No. 1885.9.19.37,38 is 
apparently the figured specimen and beneath the board bears the pencilled note “Sow. Journ. Linn.” 
plus “Mauritius (Robillard)”. 

These have been removed from the rock and the larger is here designated as lectotype, BM(NH) 
1885.9.19.37. Dimensions: Length of specimen 20 mm.; max. width of tube aperture 6.5 mm.; length 
of free valve 9.5 mm. 

The other specimen of the pair, BM(NH) 1885.9.19.38, and the other pair (Fig. 7) collectively 
registered BM(NH) 1886.2.10.48 becoming paralectotypes. 

TYPE LOCALITY: Mauritius, Western Indian Ocean in calcareous rock. No more exact locality 
or ecological data are known. 

DISTRIBUTIONS: (Map 1) Only known from the Island of Mauritius. 

MATERIAL EXAMINED: Mauritius. Type series BM(NH); Gabriel Colln, (received from 
Sowerby), 3 spec., (NMV); from Sowerby, 1 spec., (ММУ); Gatliff Colln., 2 spec., (NMV); from 
Robillard, 3 spec., (MNG); from Sowerby, 2 spec., (MNG). 

Figures 1-10. 

1-2.  Clavagella (Clavagella) torresi, holotype, BM(NH) 87.2.9.2379, Torres Strait. 

3. Clavagella (Clavagella) multangularis, holotype, SAM D133172, Holdsfast Bay, St. Vincents 
Gulf, South Australia. 

Clavagella (Bryopa) aperta aperta, holotype, BM(NH) Malta. 

Clavagella (Bryopa) aperta aperta, Malta (NMV) 

Clavagella (Bryopa) aperta minima, lectotype, BM(NH) 1885.9.19.37. Mauritius. 
Clavagella (Bryopa) aperta minima, paralectotypes, BM(NH) 1886.2.10.48. Mauritius. 
Clavagella (Bryopa) lata, holotype, BM(NH) 1950.10.16.1. Pacific Ocean. 

Clavagella (Bryopa) melitensis, Malta, BM(NH). 


Clavagella (Bryopa) melitensis, plate 35, figure 5, from Broderip 1835, Trans. Zool. Soc. Lond., 
1. 
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Мар 1. Distribution map of recent species апа subspecies of the genus Clavagella 5.1. 


REMARKS: Following the brief description of this species by Sowerby in 1889, no further 
reference to the species can be found. Smith (1962) did not include it in his listing. Also all the 
specimens discovered in collections can be traced back, either directly or by inference to the famous 
dealer of Mauritian natural objects, Robillard. No evidence can be found that the species has been 
discovered since. Confirmation of its distribution will therefore have to await its rediscovery. 

This form is considered to be only subspecifically distinct from the nominate subspecies, differing 
in size, being much smaller, and with a proportionally smaller reflected lip. It differs from the other 
species of the subgenus Bryopa by its small size, the shape and form of the tube and the shape of the 


free valve. 


Clavagella (Bryopa) lata (Broderip, 1834) 
(Fig. 8) 

Clavagella elongata, Broderip, 1834. Proc. Zool. Soc. Lond., 2: 116. (nomen oblitum). 
Clavagella lata, Broderip, 1834. Proc. Zool. Soc. Lond., 2: 116. 
Clavagella elongata, Broderip, 1835. Trans. Zool. Soc. Lond., 1: 265, pl. 35, figs. 1-4. 
Clavagella lata. Broderip, 1835. Trans. Zool. Soc. Lond., 1: 265, pl. 30, figs. 8-16. 
Clavagella elongata, Cheny, 1843. Illus. Conch., 1, Clavagella: 4, pl. 1, fig. 4. 
Bryopa ? lata, Gray, 1858. Proc. Zool. Soc. Lond., 26: 315. 
Clavagella lata, Reeve, 1873. Conch. Icon., 18, Clavagella, pl. 3, fig. 6. 
Clavagella elongata, Reeve, 1873. Conch. Icon., 18, Clavagella, pl. 3, fig. 7a, b, c. 
Clavagella (Bryopa) lata. Appukuttan, 1974. J. Malac. Soc. Aust., 3(1): 19, pl. 4. 

DIAGNOSIS: Shell medium to large; tube short, oval to figure 8 in section, without terminal lip, 
or plaited ruffles but with growth discontinuities which may give the impression of reduced ruffles, 
Right valve free in anterior chamber. oval to square with prominent posterior adductor muscle scar. 

TYPE MATERIAL: Holotype in.the British Museum BM(NH) 1950.10.16.1. Maximum width 


of free valve 23 mm. Ihe type of C. elongata could not be found in any museum. 
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TYPE LOCALITY: The original type locality is given as Pacific Ocean. However a locality so vague 
is obviously a product of either grave doubt or complete lack of knowledge as to the exact locality and 
can therefore be of no value. Following the recent rediscovery of the species by Appukuttan (1974) 
the type locality is here restricted to the Gulf of Manaar, South East India. 

DISTRIBUTION: (Map 1). South western India, and the Philippines, H. Cuming, 1 spec., 
BM(NH); Manauli Island, Gult of Manaar, S.E. India, K. K. Appukuttan, 1 spec., (Mus. of Central 
Marine Fisheries Research Institute at Mandapam Comp, India). 

REMARKS: The rediscovery of this species was described by Appukuttan (1974) from the Gulf 
of Manaar India. The species is distinguished from others in the subgenus by its simple tube without 
longitudinal ribs, reflected lip or plaited ruffles, and by the shape of the free valve. The free right valve 
is oval to square in shape and Appukuttan reports the presence of a dorso-posterior wing, a feature 
only suggested in the type. The insertum scars for the adductor muscles, particularly the posterior 
one, are deep and prominent. 

C. elongata, Broderip, 1834 has page position preference over C.(B.) lata. However no type 
specimen of C. elongata could be found and its description is so brief and sketchy as to make its 
identity doubtful and it is here considered as a nomen oblitum. Smith (1971) tentatively referred 
C. elongata to Clavagella (Dacosta) australis. This is now considered a mistake and it should be treated 
às a nomen oblitum until such times as a recognisable type specimen should turn up. 


Clavagella (Bryopa) melitensis (Broderip, 1834) 


(Fig. 9-10) 
Clavagella melitensis, Broderip, 1834. Proc. Zool. Soc. Lond., 2: 116. 
Clavagella melitensis, Broderip, 1834. Trans. Zool. Soc. Lond., 1: 265, pl. 35, figs. 5-8. 
Clavagella melitensis, Chenu, 1843. Illus. Conch., 1, Clavagella: 4 Pl. 1, fig. 5, pl. 3, figs. 1 & 6. 
Clavagella angulata, Philippi, 1844. Enum, Moll. Siciliae 2 : 2 
Clavagella melitensis, Reeve, 1873. Conch. Icon., 18, Clavagella, pl. 2, figs. 5a, b, c, c. 
Clavagella laqueata, Reeve, 1873. Conch. Icon., 18, Clavagella, pl. 3, fig. 8a, b, c. 


DIAGNOSIS: Species medium to large, tube circular with many prominent longitudinal ribs, no 
reflected lip or plaited ruffles; free valve round to ovoid with weak muscle scars. 

TYPE MATERIAL: No type material of either C. melitensis, C. angulata or C. laqueata were found 
during a search in the British Museum and in several other institutions. However the erection ofa 
neotype is considered unnecessary as the stability of nomenclature is not in danger. 

TYPE LOCALITY: Malta in the Mediterranean. 

DISTRIBUTION: (Map 1.) Malta and southern Italy. 

MATERIAL EXAMINED: Malta. G. Wilkins Colln. 2 spec., BM(NH); 2 spec. BM(NH); G. B. 
Sowerby 1885, 1 spec., BM(NID; H. Cuming, 1 spec., (NMV); І. of Barias, Italy (?) H. Cuming, 1 spec., 
BM(NID. 

REMARKS: Clavagella (Bryopa) melitensis is distinguished from all other species of Bryopa by the 
presence of prominent longitudinal ribs, 8 to 16 in number, on the tube. The presence of two species 
of the same subgenus. C./B.) aperta and С./В.) melitensis, with a similar distribution range is interest- 
ing. An understanding of possible ecological differences between the species will only emerge with 
lurther collecting and intensive study. 

C. angulata. Philippi, 1844 and C. laqueata, Reeve, 1873, are included here in the synonymy of 
this species because, trom the descriptions and figures of these species available, they fall within the 
species limits of this species. 


Subgenus Dacosta Gray, 1858 
Dacosta Gray, 1858, Proc. Zool. Soc. Lond. 26: 315. Type species: Clavagella australis Sowerby, 
1829 (Monotypy). 


Siphonal end simple, tube circular to ovoid in section, wide, with obvious growth rings. Anterior 
end attached to and embedded in rock or other hard substratum, with many short tubules around 
valve and anterior end. Free right valve circular to rectangular. 


Clavagella (Dacosta) australis australis (Sowerby, 1829) 
(Fig. 11) 


Clavagella australis Sowerby, c. 1827-1829. Stutchburg Catal. app.: 3. 
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For synonymy see Smith (1971). C. elongata Broderip 1834 is now not considered to be a 
synonym of this species. 

DIAGNOSIS: Siphonal end simple, tube circular in section with obvious growth rings. Valves 
large with free right valve circular to ovoid. Anterior chamber enlarged with tubules mainly confined 
to anterior end. 

For details of type material and distribution see Smith (1971) and Map 1. 

REMARKS: Since the revision of the species by Smith (1971), a very similar species was described 
from South Africa by Kilburn (1974) called Clavagella (Clavagella) mullerae. This is here considered 
to a subspecies of C.(D.) australis. The nominate subspecies differs from the South African form 
principally in the absence of longitudinal constrictions on the tube and in the shape of the free valve, 
being circular to ovoid instead of rectangular. 

The Australian form is found with the anterior end only attached to and shallowly embedded in 
rock. However it is commonly covered in thick coralline algal growths which completely envelopes the 
anterior chamber. I suspect that the South African specimen was also thus over-grown before it was 
cleaned by the collector. Cleaned specimens of the Australian form have a very similar form and 
appearance. 

This nominate subspecies is confined to South-eastern Australia in mainly temperate to warm- 
temperate waters. The presence of a subspecifically related form from a general similar habitat in 
South Africa is of interest zoogeographically and will be discussed more fully below. 


Clavagella (Dacosta) australis mullerae (Kilburn, 1974) 
(Fig. 12) 
Clavagella (Clavagella) mullerae, Kilburn, 1974. J. de Conch. 111(3-4): 89, figs. 1-4. 

DIAGNOSIS: Siphonal tube elliptical, with a medium longitudinal constriction; body chamber 
large, set at an angle to tube; left valve covering most of chamber, fringed all around by a calcareous 
skirt edged with short, non-spinous, pliculiform tubules; valves almost rectangular, obliquely truncate 
posteriorly with the umbo towards the anterior; a distinct hinge with well developed teeth is present. 

TYPE MATERIAL: Holotype in the Natal Museum, South Africa, NM A261. Dimensions: Right 
valve 23.3 x 13.4 mm; length of body chamber and "skirt" 30 mm; siphonal tube 28 mm in length, 
9.2 x 5.6 mm. in cross-section; total height from base to tip of tube about 41 mm, 

TYPE LOCALITY: South embankment, Durban Bay, South Africa, in hollow in sandstone. 

DISTRIBUTION: Only known from the type locality. 

REMARKS: This South African form is here considered a subspecies of C.(D.) australis because in 
general shape and structure it is very similar indeed. It differs only in the possession of longitudinal 
constrictions on the tube and in having a rectangular free valve instead of a circular to oviod one. 
Kilburn (1974) placed this species in Clavagella s.s. because he probably assumed it was only attached 
by the anterior end. However a growth discontinuity can be seen where the tube emerged from the 
anterior chamber and it can be assumed that the specimen was embedded in rock or calcareous algae 
to this point. This fact of attachment associates it with the subgenus Dacosta. This subspecies is 
known only from the holotype. 


Subgenus Stirpulina Stoliczka, 1870 
Stirpulina Stoliczka, 1870. Mem. Geol. Surv. India. Palaeont. Indica., 3: 27. Type species Clavagella 
coronata Deshayes, 1824, (O.D.). 
Synonymy: Stirpuliniola Kuroda & Habe, 1971, The Sea Shells of Sagami Bay, Tokyo: 481. Type 
species Clavagella ramosa Dunker, 1882. (O.D.). 





Figures 11-20. 

ll. Clavagella (Dacosta) australis australis, Sydney Harbour, N.S.W. (AM). 

12. Clavagella (Dacosta) australis mullerae, holotype N.M. A261. Durban Bay, South Africa. 

13. Clavagella (Stirpulina) ramosa, plate 16, figure 1 from Dunker 1882 Index. Moll. Mar. Japan. 

14. Clavagella (Stirpulina) ramosa, Japan (NMV). 

15. Humphreyia (Humphreyia) strangei, lectotype, BM(NH) 1968667 Sydney Harbour, N.S.W. 

16-17. Humphreyia (Nipponclava) gigantea, holotype, BM(NH) 88.6.1.1. Japan. 

18. Brechites (Brechites) vaginiferus vaginiferus, holotype, MNG Red Sea. 

19. Brechites (Brechites) vaginiferus vaginiferus, anterior end of holotype of A. delessertianum, 
BM(NH) 197636. 

20. Brechites (Brechites) vaginiferus australis, anterior end of syntype of A. incertum, BM(NH) 
1968669, Swan River, Western Autralia. 
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Tube long, siphonal end circular in section, simple or expanded into series of plaited ruffles; series 
of branching tubules at anterior end, with distinct central slit, not attached to substratum, 

Kuroda and Habe (1971) considered a new genus was necessary for the species C. ramosa because 
of the presence of plaited ruffles in C. coronata, the type species of Stirpulina and not in C. ramosa. 
However many of the specimens of C. ramosa in collections have the siphonal end of the tube broken 
and it is uncertain that no plaited ruffles exist in complete specimens. However, it is felt that the 
presence or absence of plaited ruffles is not necessarily a generic character and that the form of the 
tubules is of more importance. It is also felt that all these characters are of subgeneric rank only. 


Clavagella (Stirpulina) ramosa Dunker, 50, 


(Figs. 13-14) 
Clavagella ramosa, Dunker, 1882. Index. Moll. Mar. Japan. : 172, pl. 16, 1-2. 
Clavagella (Stirpulina) ramosa, Hirase, 1934. Coll. Jap. Shells : 12, pl. 20, fig. 4. 
Clavagella (Stirpulina) ramosa, Habe, 1952. Ill. Cat. Jap. Shells, 18: 122, pl. 18, fig. 19. 
Clavagella (Stirpulina) ramosa. Skikoma, 1954. Sci. Rep. Yokohama natn, Univ. Sec. II, No. 3.: 64. 
Stirpuliniola ramosa. Kuroda and Habe 1971. The Sea Shells of Sagami Bay, Tokyo: 481. 


DIAGNOSIS: Tube long with practically no anterior swollen chamber, fused valve embedded in 
wall of tube; siphonal end circular in section, may possibly be expanded in a series of plaited ruffles; 
anterior end constricted anterior to valves then extended into a series of wide long branching tubules, 
with distinct central slit; not attached to hard substratum. 

TYPE MATERIAL: No type material could be located after a search of all the museums likely to 
have held the type. However the illustration in Dunker together with later illustrations and specimens 
are sufficient to establish the species without the necessity of erecting a neotype. 

TYPE LOCALITY: The original description gives “Near Japan at Hama Koorhama mo-men”. 
Habe 1952 gives the type locality as Wakayama, Honshu, Japan. 

DISTRIBUTION: (Map 1.) Sagami Bay and surrounding area, Honshu, Japan. 

MATERIAL EXAMINED: Sagami Bay. 3 spec., (MCZ); 80 fms. (146 m); 2 spec., (MCZ); A. R. 
Cohn, 4 spec., (PAS); Misak, Tokyo Bay, 50-85 fms (91-155 m), 1 spec., (MCZ); Japan, E. B. & J. A. 
Grigg Colln., 2 spec., (NMV). 

REMARKS: This is the only known living species in the subgenus, and is easily distinguished from 
all other clavagellids by the long, thick, branching tubules at the anterior end appearing to arise 
directly from the end of the tube. 

Nothing is known of the anatomy of this animal but from the structure of the shell it appears to be 
most similar in life-style to many of the Brechites species. 


Genus Humphreyia Gray, 1858 
Humphreyia Gray, 1858. Proc. Zool. Soc. Lond., 26: 317. Type species: Aspergillum strangei A. 
Adams, 1852 (Monotypy). 
Valves large, both tused to tube in a single plate forming most of anterior bag-like cavity, tube 
round to angular in section, siphonal and simple or with plaited ruffles, anterior end with short tubules 
without organisation into fringe or disc; vestige of posterior adductor muscle persistant in the adults. 


Subgenus Humphreyia s.s. 
Shell small to medium, siphonal end simple, tube angular in section, usually attached to hard 
substrate by anterior end. 


Humphreyia (Humphreyia) strangei (A. Adams, 1852) 
(Fig. 15) 
Aspergillum strangei, Adams, 1852. Proc. Zool, Soc. Lond., 20: 91, pl. 15, fig. 5. 
For synonymy see Smith (1971). 

DIAGNOSIS: Shell medium to small, tube angular to square in section, siphonal end simple, no 
constriction between anterior chamber and tube, tubules short, confined to anterior end, valves large 
with calcareous protruberances of tube between them. 

For details of type material and distribution see Smith (1971) and Map 2. 

REMARKS: This species is characterized by the angular tube, sometimes being almost square in 
section, and the two large valves making up one side of the anterior chamber. Specimens are mainly 
found attached to hard substrata such as rocks or large dead shells by an expanded anterior end. 
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Map 2. Distribution map of recent species of the genus Humphreyia s.l. 


In this case the anterior tubules are often arranged around the edge of the attached surface giving the 
appearance of root-like structures. In specimens which have probably not been attached, the tubules 
on the anterior end are evenly distributed, but with no regular pattern. 

This species is confined to the cool temperate to warm temperate waters of southern and south- 
eastern Australia. 


Subgenus Nipponoclava subgen. nov. 
Type species: Aspergillum giganteum Sowerby, 1888. 

Tube long, circular to ovoid in section, siphonal end with plaited ruffles; valves large, forming one 
side of swollen anterior chamber, calcareous protruberances extending down hinge-line between valves, 
anterior end with many rows of short wide tubules, without disc or fringe formed. 

This subgenus is introduced to accommodate a second species of clavagellid having large valves, 
both of which are fused to the tube, forming a considerable part of the wall of the swollen anterior 
chamber. The view is taken that, in this family, the basic size and form of the valves is of primary 
taxonomic importance and that the presence of this character in A. giganteum Sowerby 1888 allies it 
with Humphreyia Gray 1858 and seperates it from Brechites Guettard, 1770, which is characterized 
by very small valves. However 4. giganteum has to be separated from Humphreyia s.s. because of the 
gross differences in tube shape and structure. 


Humphreyia (Nipponoclava) gigantea Sowerby, 1888 
(Fig. 16-17) 
Aspergillum giganteum Sowerby, 1888. Proc. Zool, Soc, Lond, for 1888: 290. 
Brechites giganteus. Normura 1933. Sci. Rep. Tahoku Imp. Univ., (2) 16 (1): 65. 


198 B. J. Smith 


RA АК 


goi ipe c 


n 





Clavagellidae 199 


Brechites (Warnea) giganteus Kuroda 1947. Ill, Encyl. Fauna Japan : 1204, fig. 3417. 
Penicillus (Warnea) giganteus Habe 1952. Ill Cat. Jap. Shells, No. 18: 122, pl. 18, fig. 10. 


DIAGNOSIS: As for subgenus above. 

TYPE MATERIAL: Holotype in the British Museum, BM(NH) 88.6.1.1. Dimensions: Length 
348 mm; External length of fused valves 31 mm 

TYPE LOCALITY: The original description gives the type locality as Japan. This is here restricted 
to Southern Honshu and Shikoku, Japan 

DISTRIBUTION: (Map 2.) The southern part of Honshu, Skikoku and Kyushu, Japan. 

MATERIAL EXAMINED: Holotype from Japan; Boshu, Japan, C. T. Trechmann Colln., 1 spec., 
BM(NH); Tuteyoma, Tokyo Bay, Japan, 1 spec., (MCZ); Bosin, Japan, 1 spec., (MCZ); Tosa, Japan 
35 fms (64 m), A. R. Cain, 3 spec., (PAS). 

REMARKS: This species is characterized by the two large valves fused to the tube,by the long 
tube, circular in section, with the siphonal end extended in a series of plaited ruffles, The species is 
referred to the genus Humphreyia because of the size of the valves, being much larger and ofa 
different form to those seen in Brechites. 


Genus Brechites Guettard, 1770 


Brechites Guettard, 1770, Mem. diff, Sci., 3: 154. Type species Aspergillum vaginiferum Lamarck, 

1818. (S.D.: Stolizcka, 1871). 

Synonymy: Verpa Roding, 1798, Mus. Bolten. 2: 69 Type: Serpula penis Linne (Monotype). 
Aquaria Perry, 1811, Conchology, pl. 52. Type: (none found), 
Arytena Oken, 1815, Lehrb, Nat. 3 (1), XIV: 379 (rejected ICZN 1956). 
Clepsydra Schumacher, 1817, Ess, Vers. Test., 79: 261. 
Aspergillum Lamarck, 1818, H. N, Anim. sans. Vert., 5: 429. 
Warnea Gray, 1858, Proc, Zool. Soc. Lond., 26: 310. 

Both valves fused with tube, Valves small, tube circular in section. 

Remarks on the synonymy are given in Smith (1971). 

The genus is confined to the Indo-Pacific region and mainly to tropical seas only extending into the 


warm temperate to temperate waters of Southern Australia. 


Subgenus Brechites s.s. 


Synonymy: Warnea Gray, 1858. 
Siphonal end with a series of plaited ruffles, disc fringe often indistinct, of a series of thick tubules, 


valves depressed and exposed. 


Brechites (Brechites) vaginiferus vaginiferus (Lamarck, 1818) 
(Fig. 18-19) 

Aquaria imbricata Perry, 1811. Conchology, pl 52, fig. 4, (nomen oblitum) 

Aspergillum vaginiferum, Lamarck, 1818. H. N. Anim. Sans. Vert., 5: 430. 

Aspergilium vaginiferum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 2, pl. 1, figs. 1a, b, c, pl. 4, 

figs, 9a, b, c, pl. 5. figs. 1 & 9. 1 

Aspergillum delessertianum, Chenu, 1843. Illus. Conch., 1, Aspergillum: 3, pl. 1, figs. 2, 2a, 

dai d ا‎ m m ii ا‎  _ ———— 

Figures 21-33. VW. 

217 Brechites (Penicillus) penis, plate 7, figure G from Argenville 1742, L'Histoire Naturelle 
eclaircie dans deux de ses parties principales, la Lithogies et la Conchyliologie, Paris 

22 Brechites (Penicillus) penis, holotype of A. dichotomum BM(NH) 197639, Red Sea 

23. Brechites (Penicillus) penis, syntype of A. dijunctum BM(NH) 197644. 

24. Brechites (Penicillus) penis, syntype of A. annulus BM(NH) 197643, Singapore. 

25.  Brechites (Penicillus) penis, specimen figured in Chenu 1843 Illus. Conch. pl. 2. fig. 1. as A 
javanum from Delessert Colln. Indian Ocean. (MNG). 

26. Brechites (Penicillus) philippinensis, holotype, BM(NH) 197637, Saint Nicolas, Isle of Zebu, 
Philippines. 

27. Brechites (Penicillus) philippinensis; holotype of A, zebuense, BM(NH) 197638, Isle of Zebu, 
Philippines. 

28. Brechites (Penicillus) philippinensis, holotype of A. strangulatum BM(NH) 1841.10.12.38, Port 
Essington, (Northern Territory). 

29 Brechites (Penicillus) philippinensis, holotype of A. tuberculatum (MNG), Moluques. 

30. Brechites (Penicillus) philippinensis, holotype of A. recluzianum, BM(NH) 197641. 

31, Brechites (Penicillus) philippinensis, syntype of A clavatum, BM(NH) 197640 

32. Brechites (Foegia) novaezelandiae, Cockburn Sound, Western Australia (WAM) 

33. Brechites (Foegia) veitchi, holotype NMV F27419 off Cape Donnington, Port Lincoln, South 
Australia. 
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Warnea vaginifera, Gray, 1858. Proc. Zool. Soc. Lond., 26: 309. 

Aspergillum vaginiferum, Reeve, 1860. Conch. Icon., 12, Aspergillum, pl. 1, fig, 2. 
Aspergillum delessertianum, Reeve, 1860. Conch. Icon. 12, Aspergillum pl. 2, fig. 6, 
Brechites vaginiferus, Stolizcka, 1870. Mem. Geol. Surv. India. Palaeont, Indica, 3: 28. 
Penicillus (Warnea) vaginiferum, Smith, 1962. Veliger, 4(4): 174. 

DIAGNOSIS: Shell large with long tube, circular in section with series of plaited ruffles, valves 
small in wide depression, anterior chamber only slightly wider than tube, tapering outwards to disc; 
disc large with short fringe of wide tubules, central area of disc with scattered perforations and central 
slit. 

TYPE MATERIAL: Holotype of Aspergillum vaginiferum Lamarck is in the Museum d'Histoire 
Naturelle, Geneva, Switzerland. Dimensions: Length 218 mm; width of disc 35 mm. Holotype of 
Aspergillum delessertianum Chenu in the British Museum (Natural History), BM(NH) 197636. 
Dimensions: Length 300 mm; width of disc 41 mm. 

No type specimen could be found of Aquaria imbricata Perry. 

TYPE LOCALTIY: The original type locality is given as Red Sea. This is here restricted to the 
Aden area. 

DISTRIBUTION: (Map 3.) The whole of the Red Sea and Gulf of Aden, south down the east 
coast of Africa to off Zanzibar and north-east to the mouth of the Gulf of Oman. 

MATERIAL EXAMINED: Red Sea. E. C. Freeman, 3 spec., BM(NH); C. T. Trechmann, 1 spec., 
BM(NH); H. Cuming, 4 spec., BM(NH); Miss Narne, 5 spec., BM(NH); Gabriel Colln. 1 spec., (NMV); 
H. Cuming, 2 spec., (NMV); Kurran, N. of Muscat, Oman, A. J. Read, Dec. 1963, 1 spec., BM(NH); 
Aden, H. C. Dinshaw, 1 spec., BM(NH); Suez Flats, Comb. Univ. Exped. Suez. Canal, 1924, 1 spec., 
BM(NH); Suez Bay, J. K. Kord, 1 spec., BM(NH); 4 km W. Chargo Is., West Zanzibar, 15 fms (27 m), 
Thorington St. 659, 3 spec., (PAS); 3 km N. Pupic Is., N. W. Zanzibar 7-9 fms (13-17 m), Thorington 
St. 650, 1 spec., (PAS); Between Mwamba Akombi and Chunbe Is., S. W. Zanzibar 4-6 fms (7-11 m), 
2 spec., (PAS); Chunbe Is., S. W. Zanzibar, 1 spec., (PAS); Aden; W. H. Dall, 2 spec., (USNM); 
Zanzibar Is., H. Makame, March 1959, 1 spec., (USNM). 

REMARKS: Only slight differences are recognisable between B.(B.) vaginiferus from the Red Sea 
and W. Indian Ocean and B.(B.) australe from Western Australia and these two forms are here given 
subspecific rank of the senior species A. vaginiferum Lamarck, 1818. The nominate subspecies differs 
from the Australian form in having the anterior end of the shell, between the valves and the disc, 
tapering outwards to the disc, giving the anterior chamber a triangular appearance. The tube of the 
nominate subspecies is narrower and finer in structure than the Australian form. The Australian 
subspecies has a straight-sided anterior chamber with a slight constriction just posterior to the disc. 
It is also a broader, more solid shell. 

Aquarius imbricata, Perry, 1811, is here referred to as a nomen oblitum for although, from the 
figure, it is similar to this species, both the figure and the description are considered insufficient, in 
the absence of type material, to refer it to a particular species with certainty. 

A. delessertianum is considered a synonym as it falls within the species limits of this subspecies. 

The nominate subspecies is confined to the north-eastern part of the Indian Ocean. This is 
considered a true picture of its distribution as it is such a large shell it is thought it would have been 


recorded if it had been more widespread. 


Brechites (Brechites) vaginiferus australis (Chenu, 1843) 
(Fig. 20) 
Aspergillum australe, Chenu, 1843. Illus. Conch., 1, Aspergillum, 3, pl. 3, figs. 1, 1a. 


For synonymy see Smith (1971). 

DIAGNOSIS: Shell large with long tube, circular in section with plaited ruffles, valves small in 
wide depression, anterior chamber enlarged with straight sides and a slight constriction immediately 
behind disc; disc large with short fringe of wide tubules and central slit. 

TYPE MATERIAL: The type specimen of A. australe could not be found in a search of the British 
Museum (Natural History) and other institutions. Holotype of A. cumingianum is in the British 
Museum, BM(NH) 19718 and two syntypes of A. incertum, BM(NH) 1968669/70. 

TYPE LOCALITY: The type localities for A. australis and A. cumingianum are given as Australian 
seas while that for A. incertum is given as Swan River, New Zealand. This is certainly a mistake for 
Western Australia. The type locality is here restricted to the Barrow Is., Roebourne, Dampier areà of 
North Western Australia. 
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Map 3. Distribution map of the recent species and subspecies of the genus Brechites s.l. 


For details of distribution and material examined see Smith (1971) and Map 3. 

REMARKS: The Australian form is here restricted to a subspecies of B.(B.) vaginiferus from the 
Red Sea and is differentiated from it by its heavy, more solid shell and the squarer shape of the 
anterior chamber brought about by the presence of a slight constriction immediately behind the disc. 
The occurrance of these very closely related subspecies at opposite sides of the Indian Ocean is 
readily understandable zoogeographically and will be discussed below. 


Subgenus Penicillus Bruguiere, 1789 
Penicillus Bruguiere, 1789, Ency. Method. (Vers). 1: 126. Type species: Serpula aquaria Burrow, 
1815 - Serpula penis, Linnaeus, 1758: (S.D. — Stolizcka, 1871). 
Synonymy: Cleypsydra Schumacher, 1817. 
Siphonal end of tube simple, disc fringed with single row of tubules, umbos exposed but valves not 
depressed and exposed. 


Brechites (Penicillus) penis (Linnaeus, 1758) 
(Fig. 21-25) 

Serpula penis, Linnaeus, 1758, Syst. Nat. 6: 3744 
Penicillus javanus, Bruguiere 1789, Ency. Method. (Vers), 1: 128. 
Aquaria radiatus, Perry, 1811, Conchology, pl. 52, fig. 3. 
Aspergillum sparsum, Sowerby, 1823, Genera of Recent and Fossil Shells, 27, figs. 3, 5. 
Aspergillum javanum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 2, pl. 2, figs. 1, la, b, c, 2, 2a, 5, 5a 
Aspergillum dichotomum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 3, pl. 2, figs. 6, 6a. 
Aspergillum semifimbriatum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 4, pl. 3, figs. 5, ба. 
Aspergillum listeri, Gray, 1858, Proc. Zool. Soc. Lond., 26: 311. 
Aspergillum pulchellum, Gray, 1858, Proc. Zool. Soc. Lond., 26: 311. 
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Aspergillum annulus, Gray, 1858, Proc. Zool. Soc. Lond., 26: 312. 

Aspergillum pulchrum, Gray, 1858, Proc. Zool. Soc. Lond., 26: 312. 

Penicillus aquaria, Gray, 1858, Proc. Zool. Soc. Lond,, 26: 312. 

Aspergillum annulosum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 1, figs, la, b. 
Aspergillum javanum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 1, fig. 3. 
Aspergillum semifimbriatum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 2, fig. 5. 
Aspergillum dichotomum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 3, fig. 9. 
Aspergillum disjunctum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 3, fig. 12. 
Aspergillum pulchrum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 3, fig. 13. 
Brechites penis, Purchon, 1956, J. Linn. Soc. 43: 43 

Penicillus (Penicillus) penis, Smith 1962, Veliger, 4(4): 172. 

DIAGNOSIS: Shell medium to large, fragile, with long tapering tube, siphonal end simple, circular, 
oval to figure 8 in section; anterior end not swollen, no constriction between valves and disc, taper Qf 
tube continued to disc; disc with delicate fringe of long fine tubules, central; part of disc raile 
hemispherical to almost flat, with fine perforations and central slit. 

TYPE MATERIAL: No type specimen of Serpula penis can be found. Linnaeus іп the. original 
description refers to a figure in Argenville (1742) — plate 7, fig. G. No types could be located from 
P. javanus Bruguiere, 1789, A. radiatus Perry, 1811, A. listeri Gray, 1858, P. aquaria Gray, 1858 Ar 
A. pulchrum Reeve, 1860. Types of the other four synonyms аге in the British Museum. А. 
dichotomum Chenu 1843, BM(NH) 197639; A. semifimbriatum Chenu, 1843, BM(NH) 197643; 
A. disjunctum Reeve, 1860, BM(NH) 197644; A. annulus Gray, 1858, BM(NH) 197643 — this is a 
Deshayes manuscript name and A. annulosum Reeve 1860 is a junior objective synonym based on the 
same specimen (S. Whybrow pers. comm.). 

TYPE LOCALITY: The Indian Ocean is the type locality of the many synonyms, from Java to the 
Red Sea. The type locality is here restricted to Singapore. 

DISTRIBUTION: (Map 3.) From a western limit of North Borneo, Amboina and Java, to Burma, 
Ceylon, to the west coast of Africa south to Mozambique. 

MATERIAL EXAMINED: Singapore. C. T. Trechmann, 1 spec., BM(NH); Miss Archer, 3 spec, 
BM(NH); H. Cuming, 3 spec., BM(NH); 4 spec., (MCZ); Gabriel Colln., 2 spec., (NMV); H. Cuming, 
2 spec., (NMV). 91 km S. of Chittagong, 22 m (219 00’ N, 91° 59” E) Anton Bruun April 1963, 
2 spec., (PAS); 12 km N.W. Port Blair, S. Andoman Is. 90 m (11% 49' N, 92% 53” E), A. Bruun, 
March 1963, 2 spec., (PAS); 60 km W. Tavay Is., South Burma, 68 m (13° 00’ N, 979 41” N), 
A. Bruun, 1 spec., (PAS); 100 km N.W. Tavay Is. Burma 39 m (139 28' N, 979 19” E), A. Bruun, 
1 spec., (PAS); Changi, Singapore, R. D. Purchon, 1 spec., (PAS); Bedok, Singapore, LWNT, R. D. 
Purchon, 1 spec, (PAS); Java, J. Williamson, 4 spec., BM(NH); H. Cuming, 3 spec., BM(NH); 
H. Cuming, 2 spec., (NMV); Amboina, M. J. Landauer, 1870, 1 spec., (MNG); Berhabals Sandakon, 
North Borneo, Mary Saul 1963, 1 spec., (PAS); Tamjong Aru, N. Borneo, Mary Saul 16 Sept. 1961, 
2 spec. (PAS), 4 spec., (USNM); 5 km E. Lighthouse Is., Pluket Is., Andaman Sea, Thailand, 
80 ft (24 m) Abbott and Criden, Feb. 1963, 19 spec., (PAS); Banghert Bay, Gulf of Siam, H. M. 
Smith, 13 July, 1926, 1 spec., USNM, China, G. Tradercant, 1 spec., BM(NH); Ceylon, Dr. Gardinum 
2 spec., BM(NH); Maldine Is., 1 spec., (NMV); Red Sea, 1 spec., BM(NH); Tuticornin, R. Winckworth, 
3 spec., BM(NH); 2 km E. Pange Is., W. Zanzibar, 10 fms (18 m), Jan 1957, 1 spec:, (PAS); Wasia, 
Kenya, J. D. Taylor, 18 Nov. 1971, 1 spec., BM(NH); Shimoni, Kenya, J. D. Taylor, 3 spec., BM(NH). 
Mozambique, 3 spec., BM(NH): Belcher Coll., 5 spec., BM(NH). 

REMARKS: This and the following species are the most commonly collected watering-pot shells 
and because of their unusual structure were a popular part of early collectors cabinets. This fact, 
coupled with the high level of individual variation in the shape and form of the shells and the view 
of species by the early conchologists, inevitably resulted in a proliferation of species names in the 
literature. A relatively large number of specimens belonging to the subgenus Penicillus, being long 
delicate tapering shells with a fine fringe of tubules around an even disc, were available for this 
study, including many of the types of the various species. It was finally decided that these could 
be separated into two groups on shell features and these are given here as two species. 

Brechites (Penicillus) penis is characterized by the anterior part of the tube, between the valves and 
the disc, continuing to taper outwards towards the anterior end, with no constriction present behind 
the disc. A great deal of minor variation occurs with the shape and form of the disc, ranging from a 
flat to an almost hemispherical or hemi-eliptical central region as in the form called A. javanum, and 
with disc fringes ranging from short coarse tubes to fine long almost fused tubules. However these are 
ai’ considered as intraspecific variation and intermediate forms between these extremes are present in 
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the material examined. All the species listed as synonyms fall within the limits of the species as 
defined. 

The distribution of the species extends throughout the tropical part of the Indian Ocean from 
West Africa to Borneo, eastward of which it is replaced by B.(P.) philippinensis. Gaps in the 
distribution given from specimens examined can be filled in for South India from Hornell (1921), 
Madras from Gravely, 1941 and Pombon, Krusadai Island from Satyamurti (1956). 


Brechites (Penicillus) philippinensis (Chenu, 1843) 
(Fig. 26-31) 

Aspergillum philippinense;, Chenu, 1843, Illus, Conch., 1, Aspergillum: :2 3, pl. 4, figs.. 7, Та. 
Aspergillum zebuense, Chenu, 1843, Illus, Conch., 1, Aspergillum : 3, pl, 3, figs. 3, 3a. 
Aspergillum tuberculatum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 3, pl. 2, figs, 3, 3a, b, c. 
Aspergillum strangulatum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 3, pl, 2, figs, 4, 4a, 
Aspergillum ornatum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 4, pl. 4, figs. 3, 3a. 
Aspergillum clavatum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 4, pl, 4, figs. 4, 4a. 
Aspergillum recluxianum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 4, pl. 4, figs. 1, la, 
Aspergillum incrassatum, Chenu, 1843, Illus. Conch., 1, Aspergillum : 4, pl. 4, figs. 2, 2a, b. 
Penicillus radix, Gray, 1858, Proc. Zool. Soc. Lond., 26 : 312. 
Clepsydra strangulata, Gray, 1858, Proc. Zool. Soc. Lond., 26: 313, 
Arytene tuberculatum, Gray, 1858, Proc. Zool, Soc. Lond., 26: 313. 
Aspergillum zebuense, Reeve, 1860, Conch, Icon., 12, Aspergillum, pl. 3, fig. 8. 
Aspergillum philippinense, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 3, fig. 10. 
Aspergillum radix, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 3, fig. 11. 
Aspergillum clavatum, Reeve, 1860, Conch, Icon,, 12, Aspergillum, pl. 4, fig. 14, 
Aspergillum incrassatum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 4, fig. 15. 
Aspergillum tuberculatum, Reeve, 1860, Conch. Icon., 12, Aspergillum, pl. 4, fig. 16. 
Brechites (Penicillus) strangulatus, Smith, 1971, J. Malac. Soc. Aust, 2(2): 151. 

DIAGNOSIS: Shell medium to large, fragile with long tapering tube, siphonal end simple, circular 
to figure 8 in section; anterior end slightly swollen with constriction in tube immediately behind the 
disc; disc with fringe of fine regular tubules, central area flat to raised, perforated, with central slit. 

TYPE MATERIAL: Holotype of A. philippinense is in the British Museum, BM(NH) 197637. 
Dimensions: Length 90 mm. 

The details of the species considered here as synonyms are:— A. zebuense, Chenu, 1843, holotype, 
BM(NH) 197638; A. tuberculatum Chenu, 1843, holotype, (M.N.G.,); A. strangulatum, Chenu, 1843, 
holotype, BM(NH) 1841.10.12.38; A. clavatum, Chenu, 1843, 3 syntypes, BM(NH) 197640; A 
recluzianum Chenu, 1843, holotype, BM(NH) 197641; A. incrassatam, Chenu, 1843, holotype, 
(M.N.G.). The types of A. ornatum, Chenu, 1843 and P. radix, Gray, 1858 could not be found. 

TYPE LOCALITY: The original description of А. philippinense gives the type locality as Saint 
Nicolas, Island of Zebu, Philippines. The type localities of the various synonyms range from the 
Philippines tó Northern Australia. 

DISTRIBUTION: (Map 3.) From off Rottnest Island, Western Australia and Central Queensland, 
north through the Philippines tó the China Sea. 

MATERIAL EXAMINED: Australian material listed by Smith (1971). Types of all synonyms listed 
above. Amboina, H. Cuming, 3 spec., BM(NH); Gabriel Colln. 2 spec., (NMV); Moluccas, H. Cuming, 
2 spec., (NMV); H. Cuming, 3 spec., BM(NH); China Sea, off Pratas Is. 88 fms (160 m), U.S.B. Fisk., 
4 spec. (USNM); 100 fms (183 m) U.S.B. Fisk., 1 spec., (USNM); Philippines off S.E. Tawi Tawi 18 
fms (33 m), U.S.B. Fisk., 1 spec., (USNM). 

REMARKS: As stated for the previous species, the relegation to synonymy of the eight species 
names listed above was done after considering a relatively large number of specimens from throughout 
the range, including most of the types of these species, Smith (1971) used the name B.(P.) strangulatus 
for this species, but B.(P.) philippinensis must be used as it has page preference. 

This species is characterized by the marked constriction in the tube immediately behind the disc 
fringe. The disc and disc fringe of tubules shows considerably intra-specific variation. Another variable 
character used by some workers as a species character is the presence of various forms of protrub- 
erences or growths of tube substance over the valves, in extreme cases practically covering the valves. 
This growth variation is very common and variable within the species. 

The distribution of the species is within the island complexes of the Philippines, western Indonesia 
and tropical Australia, extending in a warm current in deep water down into what is usually thought 
of as the warm temperate part of Western Australia. 
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Subgenus ` Foegia Gray, 1847 


Foegia Gray, 1847, Proc, Zool. Soc, Lond., 15: 188. Type species Aspergillum novaezelandiae 
Lamarck, 1818 = Penicillus novaezelandiae Bruguiere, 1789: (Monotype) 


Siphonal end simple, disc often indistinct, without fringe, umbos usually almost covered with 
swollen prominences. 


Brechites (Foegia) novaezelandiae (Bruguiere, 1789) 
(Fig. 32) 
L'Arrosoire, de la Nouvelle Zelande. Favanne, 1780. Conchyliogie 1: 642, pl. 79, fig. E. (non. binom.) 


Type figure. 
Penicillus novaezelandiae Bruguiere, 1789. Ency. Meth., 1: 129. 
For synonym see Smith (1971) 

DIAGNOSIS: Disc small, of a tight cluster of tubules, fringe absent, anterior portion only slightly 
bulbous, tapering to a narrow tube. 

For details of types and distribution see Smith (1971) and Map 3. 

REMARKS: Only a few specimens of this species are available, all from Australian waters, giving 
the species a warm-temperate to tropical distribution. 


Brechites (Foegia) veitchi Smith, 1971 
(Fig. 33) 
Brechites (Foegia) vettchi, Smith, 1971. J. Malac, Soc. Aust., 2(2): 154. 

DIAGNOSIS: Shell large, anterior end greatly swollen, lacking a discrete disc; tubules covering 
bulbous portion except around valves; valves small, tending to become covered by swollen prom- 
inences, small anterior slit, small tube wide, circular in section, siphonal end simple 

For details of types and distribution see Smith (1971) and Map 3 

REMARKS: The only two species of this subgenus are confined to Australia and are known from 
only a comparatively small number of specimens. This species is confined to the cool temperate to 
temperate waters of South Australia and is easily recognised by its large size and enlarged, bulbous 
anterior portion of the shell. B.(F.) novaezelandiae is smaller, with the anterior portion only slightly 
swollen and has a warm temperate to tropical distribution 


DISCUSSION 

The family Clavagellidae is a group of bivalves characterized by having either one or 
both of the valves fused into a shelly tube which is open at the posterior end to give 
access by the siphons to the exterior and with a closed, blind ending, anterior end 
perforated by many small holes extending externally into open tubules. The animals 
either bore or burrow into rock or coral, live attached to hard substrata or buried in sand. 
Only one or two species are found intertidally or immediately sublittorally, most being 
found in moderately deep water. Consequently the clavagellids are a rare group of animals 
(only sparsely represented in collections) with very few specimens being found alive. Most 
records consist of dead shells either dredged or washed up on beaches. Because of this 
rarity, coupled with the relative paucity of “good” anatomical species characters in 
bivalves, the criteria used in this revision are purely shell characters. 

The Clavagellidae appeared to have been of interest to the early collectors because of 
their rarity and unusual, if not bizarre, form and several early works onsthe group (Chenu, 
1843; Gray, 1858; Reeve, 1860 and 1873) emphasized the wide variation in the group 
and many new taxa resulted. However most of these descriptions utilized characters 
which are here considered of no specific value. 

This work is confined to the recent species principally because of the wide range of 
representation in the fossil record, with one or two faunas being well represented while 
most others are almost unknown. However it is fully realized that the species living today 
represent the remnants of a once more abundant and diverse group. The view has been 
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taken in this work that generic and subgeneric groupings are reflected in the basic form 
and structure of the valves with secondary importance being given to the form of the 
anterior end of the tube and to the broad habitat preferences of the species. Specific 
groups within these higher taxa categories are made on general shell form. Thus three 
genera are recognized in the family, based on valve structure. Clavagella s. is character- 
ized by having only one valve fused with the tube, the other being free inside the anterior 
chamber; Humphreyia s.l. and Brechites s.l. each have both valves fused to the tube. In 
the former the valves are large, while those of the latter are very small to vestigal. This 
apparent evolutionary sequence, away from a typically bivalve arrangement towards a 
simple tube, is probably only partially reflected by the fossil record. Smith (1962) 
confirms that the earliest known fossil clavagellids from the Upper Cretaceous belonged 
to Clavagella s.s. closely followed in geologic time by Clavagella (Stirpulina). These forms, 
thought to be the most primitive on palaeontological grounds, can also be considered the 
closest to the unspecialized bivalve stock from which it is assumed the clavagellids 
evolved. These two forms either live buried in the substrate or attached only by their 
anterior ends and have only one valve fused with the tube with both adductor muscles 
persistent in the adult. According to Smith (1962) these two groups possibly represent 
the ancestors of two separate lines of development, with Clavagella s.s. giving rise to the 
two groups of Clavagella sl. which bore or otherwise inhabit hard substrata and to 
Humphreyia sl., while Clavagella (Stirpulina) gave rise to Brechites s.l. Even allowing for 
collector artefact and bias, a certain amount of support for this view can be gained from 
consideration of the distribution of the recent species in the three genera. 

The distribution of the nine recent species and subspecies іп Clavagella s]. (Map 
1.) gives а scattered pattern of rare, restricted species with a somewhat peripherial 
distribution around the main Indo-Pacific region. It gives the impression of a series of 
remnant groups. This impression is reinforced by the fossil record of this group given 
by Smith (1962) together with evidence from Smith (1971) which gives the genus a very 
widespread distribution in the Upper Cretaceous to the Oligocene. The recent distribution 
of Clavagella s.s. being confined to Australia and the Malaysian-Indonesian Archepeligo 
and of Clavagella (Stirpulina) to Japan could be interpreted as being peripheral remnants 
of a more general Tethyean fauna. The two very closely related populations of Clavagella 
(Dacosta) in the temperate to warm temperate waters of south eastern Australia and 
south eastern Africa are probably of more recent origin. The four species and subspecies 
of Clavagella (Bryopa) distributed more widely in the Mediterranean and Indian Ocean 
probably represent a later more specialized form of Clavagella sl., the restricted 
distributions of the species being partly a collector artefact, the probable distributions 
being much wider. 

The distribution of the two recent species of Humphreyia sl. (Map 2.) . being 
restricted to relatively small areas of temperate to cool temperate seas of the northern 
and southern hemispheres at the western extremities of the distribution of the family, 
represent two isolated species of a probable advanced evolutionary stage to Clavagella s.l. 
found outside the distribution range of the other main genus, Brechites s.l. now found 
widespread throughout the tropical Indo-Pacific. A possible hypothesis of relationships 
i$ that the species of Humphreyia sl. now represent the remnants of a much more 
widespread colder water fauna, now contracted to north and south by warmer conditions 
and replaced by a possibly more advanced warmer water group. This will remain an 
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attractive hypothesis until other species referrable to Humphreyia s.l. can be located 
in the fossil record. The placing of the new subgenus Vipponoclava and the large Japanese 
species H.(N.) gigantea into Humphreyia s.l., while justified on conchological grounds, 
will have to await full anatomical studies for confirmation. 

Brechites s.l. is a widespread Indian Ocean group in distribution (Map. 3.) with four 
of the six species and subspecies being found in Australian waters. It is a tropical to 
warm temperate group with only Brechites (Foegia) having a relatively restricted 
distribution. This group first appeared in the fossil record in the Oligocene and Lower 
Miocene, and, except for one aberrant group, Brechites (Pseudobrechites) from the Lower 
Miocene of Europe (Smith, 1962), the group has been found only in the Indian Ocean 
and western Pacific. 

Unlike Clavagella s.l., Humphreyia s.l. and especially Brechites s.l. appear at present to 
be at their most widespread and diverse distribution. Even so, much more information 
and material is needed of this very unusual group of bivalves before further work can be 
done on interrelationships and biology of the group. | 
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LABORATORY REARING OF LARVAL OSTREA ANGASI 
IN TASMANIA, AUSTRALIA 


TREVOR G. DIX 


Fisheries Research Laboratory 
Crayfish Point, Taroona, Tasmania, 7006 


SUMMARY 2 


Larval Ostrea angasi released from parents in the summer 1974/75 were 
about 190-200 [im in shell length. The darkly pigmented larvae formed 
rounded umbones during growth and the relationship between shell length 
(1) and width (w) was described by the G.M. regression: w = 0.820 1 + 
13.010, Eye-spots were common in those 270 im long and spat began 
setting at about 300 Шт when 12-20 days old at 179C, Few pelagic larvae 
larger than 320 im were observed, The provinicular structure was simple 
and similar to other Ostrea species. 

Larval development differs from that in the closely related New Zealand 
mud oyster and provides further evidence to separate these species. 
Success rates varied between the 6 batches held in 901 culture containers 
but one batch yielded a significant spat catch on scallop shells which 
were kept in a recycling system before transfer to the sea. Circulation of 
the cultures with a vertical, central airlift appeared to enhance success. 


INTRODUCTION 

In the late 19th century the native or mud oyster, Ostrea angasi Sowerby provided a 
large dredge fishery and was farmed also in Tasmania (Sumner, 1972). With present 
emphasis on farming Crassostrea gigas in this State and with a non-existant dredge oyster 
fishery, the commercial importance of O. angasi has dwindled, This contrasts with the 
continuing and important dredge fishery for the closely related O. lutaria in southern 
New Zealand (Street and Crowther, 1973). 

Despite its earlier commercial significance and also its wide distribution in southern 
Australian waters (Thomson, 1954), the biology of O. angasi is virtually unknown 
(Hodson, 1963; Sumner, 1972). My work with this species primarily aimed at a brief 
assessment of laboratory rearing methods being used with the commercial scallop, 
Pecten meridionalis (Dix, in prep., Dix and Sjardin, 1975). The present paper, however, 
is largely descriptive. It represents a contribution to the biology of O, angasi and 
descriptions of the pelagic larvae should assist future planktologists. In addition, the 
study confirms Hollis’ (1963) belief that the Australian O. angasi and the New Zealand 
O. lutaria are distinct species. 


MATERIAL AND METHODS 


Present findings are based on six batches of larvae from five collections of adult oysters made in 
south-eastern Tasmania in January and February 1975 (Table 1). 
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TABLE 1. Source details of adult Ostrea angasi used for six larval cultures. Larvae were removed or 
swarmed from adults as indicated. 


COLLECTION LARVAE 
Date . Locality Batch Date Source 
6/1/75 Taroona 1 10/1/75 Swarmed 
2 11/1/75 
7/1/75 Dover 3 9/1/75 ^ 
8/1/75 Triabunna 4 6/2/75 Removed 
23/1/75 Coningham 5 24/1/75 Swarmed 
21/2/75 Tinderbox 6 24/2/75 Removed 


After examining samples of shucked oysters for larvae, the remaining Taroona and Dover oysters 
were maintained in 5.7 1 glass aquaria with aerated water filtered to 3 um and changed daily. When 
water was changed 25 ml each of Tetraselmis suecica and Phaeodactylum tricornutum cultures were 
added. Triabunna oysters were kept in a 200 1 fibreglass aquarium with running, unfiltered seawater 
and Coningham oysters in smaller (120 1) glass aquaria with a similar water supply. The Tinderbox 
oysters had been kept for three days in the lower part of a household refrigerator before larvae 
were removed, 

Larvae swarmed by adults in aquaria were siphoned onto a 100 Um nylon sieve topped by a 
280 um sieve used to collect debris. Those larvae removed from shucked “black-sick” oysters were 
suspended in seawater and collected the same way. 

Larval rearing procedures were modified from Walne (1966). Collected larvae were measured, 
counted and distributed to 90 1 polyethylene rearing containers filled with 179C water filtered 
through 25 um, 10 Um and 3 Um cartridges and sterilised with ultra-violet light. Penicillin (2.7 g) 
and 4.5 g of Streptomycin were added to each container together with a 1000 ml mixture of 
Isochrysis galbana or Monochrysis lutheri and T. suecica. Culture water was changed and larvae fed 
every two days whilst antibiotics were added every four days. 

Larval batches 1-3 were not aerated but batches 4-6 were kept circulating by a vertical, centrally 
located 104 mm diameter airlift. 

Larvae collected on sieves during water changes were counted using a Sedgwick-Rafter counting 
cell, measured and inspected using a Wild M40 inverted compound microscope. 

When eyed larvae were noticed in cultures, groups of 5-10 flat scallop valves (Pecten meridionalis) 
separated by 0.5-1 cm glass spacers were suspended in the cultures and examined daily for spat. Shells 
with spat were removed and suspended in a re-cycling system with a 195 1 reservior and 250 1 tray. 
Filtered water in this system was changed twice a week when 4 1 of T. suecica was added as food. 

Spat were reared for four weeks in the system and then suspended with shells spaced 30 cm apart 
on ropes beneath a raft in the sea at Margate. 

Selected larvae at various stages of development were photographed using a camera attachment to 
the M40 microscope and the provinicular structures of a sample of mature larvae were examined using 
a Jeol JXA-50A scanning electron microscope. 

Descriptive terminology in this paper follows largely that of Loosanoff ef al, (1966) and also 
Chanley and Andrews (1971). 


RESULTS 

Up to 16% of the collected adult Ostrea angasi samples examined during January and February 
were incubating larvae. None were found subsequently in 200 oysters examined from similar areas in 
mid-April 1975. 

Incubating oysters yielded from. 30 000. to 1 520.000 larvae per adult. Oysters swarmed larvae 
within five days of collection and the mean lengths and range of lengths of newly liberated larvae 
from three adults were: 192.0 ит (186-199 um); 194.6 (190-203), and 204.2 (192-211). Larvae 
cultured after removal from “black-sick” oysters were similar in size: 203.9 um (192-212 um) and 
198.3 (190-205) 

















Ostrea angasi 211 





FIGURES 1-6. 

1. Newly swarmed Ostrea angasi larvae. Scale line 200 Um. 

2. Individual newly swarmed larvae showing characteristic dark pigmentation. Larval size 190 
172 Um. 

3. More advanced larva showing rounded umbone and dark pigmentation. Larval size 250 x 230 in 

4. Group of advanced larval Ostrea angasi. Central larva 290 [im long. 

5. Scanning electron micrograph showing the provincular structure of a 15 day old Ostrea angas 
A pair of conspicuous teeth are evident at each end of the hinge x 470. 

6. Ostrea angasi spat attached to a scallop shell (Pecten meridionalis). Spat were derived from 
culture started on 8 January 1975. They were transferred to the sea on 23 March an 
photographed in mid August 1975. 
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FIGURE 7. 
Relationship between shell height and length for larval Ostrea angasi. Points represent individual paired 
measurements and the line the G.M. regression. 
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Mean shell lengths of Ostrea angasi for six larval cultures (refer *methods"). Cultures were started at 
Day 0 and were discarded when last measurements were made. 
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The newly liberated larvae (Figs. 1-2) were darkly pigmented and most had indistinctly rounded 
umbones. Progressive growth yielded greater development of rounded umbones (Figs. 3-4) and darker 
pigmentation. Larvae with distinct eye-spots were evident first at a shell length of about 260 um 
and common at lengths above 270 Um. 

During shell growth the relationship between shell length (1) and width (w) was described 
adequately by a linear expression (Fig. 7). The G.M. regression for 342 paired measurements was 
w = 0.820 1 + 13.010 (s.e. of regression coefficient 0.014 Um and correlation coefficient 0.951). 

As indicated by the maximum size of larvae in Fig. 7 most larvae had ceased swimming and had 
settled before reaching a shell length of 320 Um. Some reached the spat stage at 300 pm. 

As described for other Ostrea species (Ranson, 1960; Rees, 1950), the provinicular structure of the 
larvae was simple with two conspicuous teeth located at each end of the hinge (Fig. 5). 

Growth rates of larvae in batches 1-3 were much less than those in cultures 4-6 (Fig. 8). Larvae 
in the latter, circulated batches, averaged 8 um per day length increment to a length of about 280 um 
and age of 10-12 days. Smaller changes in the mean size of larvae after this time were in part related 
to the settlement of faster growing larvae (Batch 4) and also to a slowing of larval growth rate 
(Batches 5-6). 

Most spat were collected in Batch 4 with numbers showing a maximum at day 14 when the mean 
number setting per scallop shell per day reached 33. Few settled before day 12 in this culture and 
setting was almost complete by day 20. 

Despite the initially rapid growth rates, Batches 5 and 6 yielded few spat (maximum about 3 per 
day at 10 days in Batch 5 and 7 per shell per day at 25 days in Batch 6). 

Although mortalities were low (< 10%) in these cultures for over 18 days, the larvae succumbed 
eventually before setting. Virtual extinction of the cultures occurred within several days of the 
appearance of ciliates in and around the larvae. This occurred also in the slow growing cultures 
(Batches 1-3). 

One hundred and three Batch 4 spat attached to scallop shells (Fig. 6) averaged 2.11 mm length 
when removed from the re-cycling system and transferred to the sea on 23 March 1975. Subsequent 
mortality was 20.4%, and 82 oysters on the same shells had a mean length of 8.93 mm by mid-June 
1975. 


DISCUSSION 

Systematic, seasonal sampling of adult Ostrea angasi was not attempted in this brief 
study but it appears that the main breeding season may have preceded the sampling 
period in view of the low percentage of larviparous oysters found in January and 
February and their absence in April. Interestingly. reports by W. Saville-Kent in the 
1880 and early 1890's (cited by Sumner, 1972) state that the “...... Tasmanian oyster 
spatting season lies between November and February." 

Larvae raised in the present study resemble closely those of the native oyster of the 
Pacific coast of North America (O. lurida) and also the European flat oyster, O. edulis 
described by Loosanoff and Davis (1963) and Loosanoff er al. (1966). The shape, 
pigmentation, and size at setting are similar and the length/width relationships show 
considerable overlap. 

These larvae contrast with those of the New Zealand mud oyster O. lutaria which is 
incubated to a larger size and released almost fully developed. O. lutaria, along with the 
Chilean O. chilensis, has a very short pelagic phase (Millar and Hollis, 1963, Hollis, 1963). 
Whilst Thomson (1954) considered there was insufficient evidence to separate O. lutaria 
from O. angasi, Hollis (1963) viewed them as a separate species. The difference now 
apparent between the larvae of these oysters confirms the view of Hollis. 

Detailed experiments aimed at determining optimum conditions for raising larval O. 
angasi did not form part of the present study. Instead, adaptations of Walne's (1966) 
procedures were used. A notable adaptation concerned the use of vertical airlift in 
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the 90 | culture container. The airlift kept Tetraselmis suecica in suspension and thus 
available to the larvae. Whether this or other factors led to better results compared with 
non-circulated cultures appears to warrant further experimentation. 
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SPAWNING AND DEVELOPMENT OF BEDEVA PAIVAE (CROSSE, 1864) 


(GASTROPODA: MURICIDAE), COMPILED FROM NOTES AND 
OBSERVATIONS BY FLORENCE V. MURRAY AND G. PRESTEDGE 


J. HOPE BLACK 


Honorary Associate, National Museum of Victoria, Melbourne 


SUMMARY 


Development of Bedeva paivae is followed from laying of the egg capsules 
to emergence of the crawling young. Rearing was successfully continued 
until maturity. Observations are made on sexual dimorphism (smaller 
male), copulation and capsule laying. 


PREFACE 


The late Miss Florence V. Murray had among her notes on the spawning and develop- 
ment of various species of gastropods, a draft of a paper titled “The Life History of 
Bedeva paivae." This paper could have been published as drafted except that the time 
scale for hatching and development had been left blank, obviously to be filled in later 
from notes. Also, except for a photograph of a capsule and some rough sketches of early 
cell divisions the paper was not illustrated. 

Mr. G. Prestedge observed the spawning of Bedeva paivae and followed the develop- 
ment of the eggs through to hatching, recording his observations both by photographs 
and notes. 

The observations of these two independant workers have been combined in the follow- 
ing account. 


INTRODUCTION 


Miss Murray commenced her observations, when in July 1963, she found at South 
Melbourne beach several valves of Katelysia rhytiphora Lamy, 1937 and Ostrea angasi 
Sowerby, 1871 bearing egg capsules on their inner surfaces. 

The young Bedeva hatched the first week in August and immediately began to devour 
each other and grow. For food, they were provided with spat of Mytilus planulatus 
Lamarck, 1819, found on Caulerpa sp., and other small juvenile bivalves. 

Mr. Prestedge began his observations with the accidental collection of a mated female 
that deposited egg capsules on the glass of his marine aquarium. Miss Murray's notes 
include accounts of capsules, eggs, development, rearing, growth and spawning. 
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FIGURE 1-6. 
This series of photographs illustrates the laying of an egg capsule by Bedeva paivae. The animal is 


viewed from the underside of the foot. 

1. Capsule emerging through the genital aperture on the right of the foot. There is a completed 
capsule on the left of the photograph. 

2. Eight eggs are deposited in the capsule. 

3. The capsule is completed. 

4. The genital aperture is closing again. 

5. The foot resumes its normal shape. 

6. The animal moves off the capsule after the period of oscillation of the eggs. 

Photography G. Prestedge. 
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SPAWNING 

G. Prestedge observed the laying of two batches of spawn and described the method of.laying 
of the second batch as follows:— Bedeva was in the position shown in the photograph (Fig. 1), the 
first capsule being on the right of the picture. At 1.42 p.m. a small indentation appeared in the foot, 
quickly followed by the first part of the emerging capsule (Fig. 1). Then came the eggs with equal 
rapidity, followed by the last part of the capsule. At the same time as the last part of the capsule was 
emerging, the indentation of the foot was disappearing, and the foot resumed its normal shape around 
the edge (Fig. 5). 

There now followed a period when the eggs were oscillated to and fro in a semi-rotary fashion, the 
foot immediately over the capsule could be seen to be expanding and contracting at a fairly fast 
rate, as if the shaping of the capsule had to be completed before it became too hard to manipulate. 
This fast action was maintained till 1.55 p.m. Between 1.55 p.m. and 2.10 p.m. the rate of oscillation 
slowed down, from 2.10 p.m. to 2.15 p.m. it was very slow and after 2.15 p.m. ceased. 

Between 2.15 p.m. and 6.02 p.m. the area of the foot immediately behind the centre of the 
capsule could be observed to give slight contractions from time to time. No regularity was noted in 
their occurence. Also there was rippling along the front edge of the foot, and at times slight peaking 
of the front edge, as if Bedeva was preparing to move. The shell intermitantly gave a slow twist 
clockwise, the extremities of the shell moving approximately 1 mm each time, then returning to its 
original position. 

Between 6.02 p.m. and 6.10 p.m. Bedeva moved off the egg capsule, pausing for the last three 
minutes in the position shown (Fig. 6). It rotated its shell seven times anticlockwise through ninety 
degrees, returning to the vertical each time. There was no movement of the foot apart from a few 
slight contractions where it remained in contact with the capsule. It moved completely off the 
capsule at 6.25 p.m. and took up a horizontal position on the aquarium wall about 2 mm, above the 
capsule it had just laid. The foot now contracted to as small a size as possible, then expanded fully. 
This was repeated four times with varying degrees of contraction but always fully expanding, as if 
the area where the next capsule was to be laid was being cleaned. Shortly after this the laying of a 
third capsule commenced. 

In all eleven capsules were laid between 29.9.75 and 6.10.75. The shell of the female measured 
15 mm. 


CAPSULES 
The capsule is lens-shaped, circular in outline, with a flattened base by which it is attached to the 
substratum, and a convex upper or free surface. The poriphery is edged with a narrow brim and in 
the middle of the convex face is a round exit hole, covered by a membrane and surrounded by a 
membrane and surrounded by a thick edge from which two sutures diverge. These run to the base of 
the capsule and divide it in half, (Fig. 7). The wall is semi-transparent so that the contents are 
visible. (Such capsules are laid by Trophon spp. (Lebour 1936; Thorson 1946). 
Size. Average diameter 5.5 mm including the border which averages 0.65 mm іп width. (Prestedge 
measurements, diameter 3-4 mm, depth 1 mm). 
Exit hole, oval average size 1.0 mm x 0.85 mm. 
Fach capsule contains 6 to 16 eggs but usually 9 or 10. (Prestedge records capsules with from 
4 to 12 eggs.) 


EGGS 
Spherical, creamy and average 0.325 mm in diameter. 
These are held securely within a viscous albuminous mass in the centre of the capsule and remain 
in the same position during the early stages of development. This albuminous mass is attached to the 
capsule wall by fine threads. 


DEVELOPMENT 
Within 24 hours of deposition the egg developed a small prominence which soon divided off 
(Fig. 15, a) as a spherical polar body, 0.1 mm in diameter which floated in the plasma of the capsule 
before being absorbed. 
The egg then divided into two equal cells (Fig. 15, c) which within three days divided somewhat 
unequally, resulting in two larger yolky megameres and two smaller micromeres (Fig. 15, e, f, g). 
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These united compactly together and a solid sperical blastula was apparent in five-six days. Small 
cells spread over the yolk cells and after about fourteen days outgrowths of the velum appeared 
(Fig. 7) at the sides of the mass, 

As development proceeded the albumin became less viscous and less cloudy and the embryos were 
able to revolve and move about. The albumin mass appeared to shrink and the embryos to work their 
way to the outside and attach themselves to it by the stomadaeum (Fig, 10), If detached they soon 
pecame attached again until all the albumin was absorbed, when the now shelled veligers were more 
easily observed within the clear capsular fluid. 

Pigmentation of the foot, velum and shell began to appear approximately six weeks after 
deposition of the capsule (Fig. 12). 

When hatching was imminent the plug in the central exit hole gradually became thinner and drew 
away from the edges allowing the young to push through the thin outer covering (Fig. 14). 

At the time of hatching the shell was a rich dark brown colour, about 1% whorls, without 
sculpture but with growth lines parallel to the lip. Size varied from the smallest 1.0 x 0.700 mm to the 
largest 1.272 x 0.775 mm. 


REARING AND MATING 

The juvinile Bedeva were fed on mussel spat which was attached to Caulerpa sp. After several 
months and the addition of a whorl to the shell they were large enough to feed on Venerid spat. 

As they continued to grow it was noticable that they fell into two size groups and this proved to 
be sexual dimorphism. In March, seven months after hatching the smaller specimens were noticed 
on the back of the lip of the larger females in a typical mating position and were observed in 
copulation, 

At this stage three pairs were selected and isolated in seperate jars for observation. The males, 
which averaged 9.5 mm in length continually haunted the females whose average size was 17 mm, 
They would remain in the mating position for 24 hours or more, or else rest on the backs or near 
their partners for days. Both would often feed on the same mussel. 

In May, two months after the mating behavious was noticed, the first egg capsules were deposited. 
At first only one or two capsules were spawned at a time, but later on more and more were laid at a 
session. Between laying periods the animals would feed and mate continually. 

It was noticable that the female would return to the same place to spawn, plácing new capsules 
alongside those deposited previously. Spawning continued through to November and several isolated 
capsules were laid down as late as December. 

During this period the animals made some growth and in December size and weights were;— 
females, 21 x 10 mm, 0.547 gms; males, 13 x 6 mm, 0.122 gms. 

In the summer and autumn months the animals fed almost continuously (mussels and other 
bivalves notably Notospisula parva) and made shell growth. They began to deposit capsules again 
on 3rd April. Females now measured 22 x 11 mm, males 15 x 7 mm. As in the previous year the 
animals mated, spawned, fed and grew. 

The capsules deposited during this second season were slightly larger than those deposited in the 
first season, also the average number of eggs increased and up to sixteen were frequently present 
in a capsule. 


—————————M‏ س 


FIGURE 7-14. А y 
This series of photographs illustrate the development of the embryos from the early veliger stage 
to hatching as shelled crawling young. This development was recorded between October 3 and 
November 4 when the embryos hatched. The date the photograph was taken is recorded in brackets 
after each caption. 
i Embryos showing elongation and appearance of velar lobes. (3:10) 
8. Velar lobes well developed, shell formation beginning. (8:10) 
9, Shell well developed, yolk diminishing slightly, velum still active, (10:10) 
10. Embryos cluster around albumin. (11:10) 
11. Velum still large, yolk smaller. (15:10) 
12, Head process developing. Eyes prominent, Velar lobes stil large, Pigmentation of foot and 
velum apparent. (19:10) 
13. Velum stil present but smaller, Head pigmented, foot larger. (27:10) 
14, Velum absorbed and body withdrawn into the shell. (1:11) 
Photography G. Prestedge, 
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FIGURE 15. 

Development of Bedeva egg during the first 48 hours. After F. V. Murray. (Times and dates in 
brackets.) 

a. Polar body splits off. (5.30 p.m. 29. 8). 

b. First appearance of division. (7.00 p.m. 29. 8). 

c. Division (8.10 p.m. 29. 8). 

d. The two cells appeared to have joined more closely together. 

e&f Commencement of second division. - 

g. Formation of two larger megameres and two smaller micromerés. (11 a.m. 30. 8). 

h. These became more compactly joined together. (1.). Further division produced a sphearical ball — 
the solid blastula stage. (3.9—7.9). 
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REVISION OF THE SOUTHWEST PACIFIC SPECIES OF 
MORUM (ONISCIDIA) (GASTROPODA : CASSIDAE) 


A. G. BEU 


New Zealand Geological Survey, DSIR, Lower Hutt, New Zealand 


SUMMARY 


Comparison of a specimen of Morum (Oniscidia) bruuni (Powell) collected 
alive off Raoul I., Kermadec Islands, with the holotype of Pulchroniscia 
delecta Garrard, 1961, from New South Wales, showed that the latter falls 
within the variation of the Kermadec Islands species. Like other species 
of Morum and subgenus Oniscidia, the type species of Pulchroniscia 
Garrard, 1961, has a disproportionately small head and operculum and 
lacks a radula. Pulchroniscia Garrard, 1961, is synonymised with Oniscidia 
Morch, 1852. Morum (Oniscidia) grande (A. Adams, 1855) and Morum 
(Herculea) ponderosum (Hanley, 1858) are recorded from Queensland. 


INTRODUCTION 


While on a visit to Raoul Island, Kermadec Islands, during 1975, on R.V. “Acheron”, 
Mr. A. J. Black dredged at 10 stations in depths of 27 to 550 m and brought to light 
many useful specimens and valuable new records of Mollusca, as well as of other phyla, 
all of which have been presented to the National Museum, Wellington, New Zealand. 
Among the material is a specimen of Morum (Oniscidia) bruuni (Powell), collected alive 
off Fleetwood Bluff, and agreeing closely in detail with the holotype, the sole previously 
known specimen, collected empty off Raoul Island by the “Galathea” Expedition (Powell 
1958: 80). Comparison of specimens showed that Pulchroniscia delecta Garrard, 1961, 
named from a single empty shell trawled off New South Wales by the prawn investigation 
trawler “Challenge”, also agrees in detail with the Kermadec Islands shell. Therefore 
Pulchroniscia delecta is a synonym of Morum (Oniscidia) bruuni, and an animal of P. 
delecta is available. The opportunity is taken to describe some of the gross anatomical 
features of M. brunni, in order to follow up the comments by Dance and Emerson 
(1967: 96) on the unknown anatomical features, and thus taxonomic status, of 
Pulchroniscia. The name of the only other species of Morum (Oniscidia) known to occur 
in Australia is clarified also. 


TAXONOMY 
Family Cassidae 
Subfamily Cassinae 
Genus Morum Röding, 1798 


Morum Röding, 1798: 53. Type species (by monotypy): Morum purpureum Roding, 1798 
(= Strombus oniscus Linnaeus, 1767), Recent, Caribbean. 
Lambidium Link, 1807: 112. Type species (by monotypy): Strombus oniscus Linnaeus, 1767. 
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Oniscia G. B. Sowerby I, 1824: 1, pl. 233. Type species (by subsequent designation, Herrmannsen, 
1847): Strombus oniscus Linnaeus, 1767. 

Theliostoma G. B. Sowerby I, 1824: 2 (nomen nudum). 

Oniscidia Swainson, 1840: 299 (incorrect subsequent spelling of Oniscia G. B. Sowerby I, 1824). 

Ersina *1840" Gray, 1847: 137 (unavailable; in synonymy of Morum Roding). 

Plesioniscia Fischer, 1884: 660. Type species (by original designation): Oniscia tuberculosa ‘‘Sowerby, 
1824" (nomen nudum) = Oniscia tuberculosa Reeve, 1842, ex Sowerby MS, Recent, Panamic 


western America. 

The recent practice of Southern Hemisphere workers has been to regard Oniscidia “Swainson” 
Morch as a full genus, differing from Morum in its larger size, taller spire, more prominent sculpture 
of cancellate pattern, and the presence of prominent axial ribs. However, it appears that the two 
groups intergrade in most features. Dance and Emerson (1967: pl. 13, fig. 1-3) figured the Caribbean 
M. strombiformis (Reeve), which they placed in subgenus Morum (Cancellomorum) (= Oniscidia) 
because of its relatively tall spire and relatively prominent axial ribs. Morum strombiformis resembles 
M. oniscus (Linneaus) closely in its juvenile stage but resembles species of Oniscidia in some features 
when mature. The writer regards M. strombiformis as a species of Morum (s. str.), differing from 
species of Oniscidia in its markedly weaker axial ribs, but demonstrating the close relationship of 
species of Oniscidia to those of Morum. Clench and Abbott (1943: 4-5) described the operculum of 
Morum oniscus (Linnaeus) as oval and disproportionately small, with nucleus near the margin, 
features agreeing with those of M. (Oniscidia) bruuni described below. Also Dr. W. K. Emerson (in 
litt, 1 Sept. 1972) stated that he has been unable to find a radula in animals of either Morum or 
Oniscidia, a feature similarly lacking in M. (Oniscidia) bruuni. Therefore the two groups share several 
important taxonomic critera and seem best regarded as subgenera of one genus. 

A further subgenus of Morum is Herculea Hanley in H. & A. Adams, 1858 (H. & A. Adams 
1853-58: 621), type species (by monotypy) Oniscia ponderosa Hanley, 1858 (Hanley 1858: 255, 
pl. 42, fig. 9, 10), previously recorded from the northwest Pacific only (figured by Habe 1964: 
pl. 21, fig. 1). Dall (1915: 86) and Olsson (1931: 95) considered one of the main distinguishing 
features of Herculea to be the relatively deep posterior sinus in the outer lip. Olsson (1931: 95, 97) 
recorded three fossil species of Morum from the Americas that he placed in Morum (Herculea): 
M domingense (G.B. Sowerby) (Sowerby 1850: 47, pl. 10; fig. 3) from Lower Miocene rocks of 
Santo Domingo, Panama, and Florida (Dall 1915: 86, pl. 12, fig. 28); M. maccormacki (Olsson) 
(Olsson 1928: 75, pl. 17, fig. 5, 6) from the basal Talara Formation (Upper Eocene) of Lagunitas, 
Peru; and M. charanalense Olsson (Olsson 1931: 97, pl. 17, fig. 1, 2) from the Mancora Formation 
(Oligocene) of Que. Charanal, Peru. These seem to be the only species to have been referred to Morum 
(Herculea) other than M. ponderosum. Morum maccormacki and M. charanalense are similar in their 
weak spiral sculpture, sharp-crested axial folds commencing abruptly at the periphery and feaving the 
shoulder smoothly concave, and deeply sinused posterior apertural lips. They seem closely related 
and possibly are correctly referred to M. (Herculea). However, M. domingense is a strongly cancellate 
species, compared with M. (Oniscidia) dennisoni (Reeve) by Dall (1915: 86), that seems better 
placed in M. (Oniscidia) than in M. (Herculea). Therefore the relatively deep posterior sinus seems 
not to be restricted to M. (Herculea), and the distinguishing features of Herculea seem to be its 
weak spiral sculpture, and (on the type species, at least) its coarsely rugose inner lip. 

Morum (Herculea) ponderosum (Hanley, 1858) can now be recorded frbm Australia, on the basis 
of specimens in the Australian Museum, Sydney, from Herald Cay and Lady Elliot Island, Queensland 
(W. F. Ponder, in litt, 2 April 1976). і 


Subgenus Oniscidia Morch, 1852 
Oniscidia Morch, 1852: 111. Type species (by monotypy): Oniscia cancellata G. B. Sowerby I, 
1824, Recent, Indo-West Pacific (Valid, I.C.Z.N, Opinion 1040), 
Oniscidea Olsson, 1931: 94 (incorrect subsequent spelling of Oniscidia Morch, 1852). 
Onimusiro Kira, 1955: 43 (nomen nudum; not validated by Kira 1961: 51; 1962: 54; Habe 1964: 67). 
Pulchroniscia Garrard, 1961: 16. Type species (by monotypy): Pulchroniscia delecta Garrard, 1961 
(= Oniscidia bruuni Powell, 1958), Recent, New South Wales and Kermadec Islands. 
Cancellomorum Emerson and Old, 1963: 18. Type species (by original designation): Oniscia grandis 
A. Adams, 1855, Recent, western Pacific. 
Onimusiro Kira in Kuroda, Habe & Oyama, 1971: 198. Type species (by original designation): 
Oniscia grandis A. Adams, 1855. 
The status of the name Oniscidia has long been in doubt, and recently was the subject of 
applications to the International Commission on Zoological Nomenclature by Cernohorsky (1972, 
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1973) and Maxwell and Beu (1973). Where first used by Swainson (1840: 299) the word is clearly 
a misspelling of Oniscia G. B. Sowerby I, 1824 (= Morum Roding, 1798). The International 
Commission on Zoological Nomeclature (1975) has recently published Opinion 1040 attributing the 
first valid usage of Oniscidia to Mórch (1952: 111), with type species Oniscia cancellata G. B. 
Sowerby I, 1824 

The problematical name Onimusiro Kira (nomen nudum) was discussed by Dance and Emerson 
(1967: 94-5). Kuroda, Habe and Oyama (1971, Japanese p. 198) validated the name when they 
attributed it to Kira and gave the following Japanese description: "The shell is upside down egg 
shaped rather than a spindle shape. On the surface of the shell, there are distinct vertical ridges 
crossing with spiral ridges and forming nodules. There are no [meaning unclear] ribs, Around the 
mouth of the shell there are smooth interior lips, with many folds on the smooth layers" 
(translation supplied by Translation Service, N.Z. Internal Affairs Dept.). The description is followed 
by a paragraph of comments on the status of the name and on the status of Oniscidia Morch. The 
description and the clear designation of Oniscia grande A. Adams as type species (repeated in the 
English text, p. 130) make the name Onimusiro available from this authorship and date. 

The name Pulchroniscia was proposed by Garrard (1961: 16) under a slight cloud also. Garrard 
gave adequate data by which he thought the genus could be distinguished from its relatives, stating: 
*Generic characters are the pyriform shape, acuminate spire, heavy reflected and denticulate outer 
lip, and strong axial plications”, However, he did not expressly designate a type species, other than 
is implied by the heading “, . . gen. et sp. nov.”, even although in 1969 he stated that the type had 
been selected by original designation (“О.Т.”; Garrard 1969: 9). However, he included only the 
species Pulchroniscia delecta Garrard, and as monotypy seems to be an adequate (although perhaps 
not desirable) manner of fixing a type species of a genus, Pulchroniscia Garrard, 1961 is regarded as 
an available name. 


Morum (Oniscidia) bruuni (Powell, 1958) 
Fig. 1-2, 4-5, 11-15 
Oniscidia bruuni Powell 1958: 80, pl. 11, fig. 5. 
Pulchroniscia delecta Garrard 1961: 16, pl. 1, fig. 9a, 9b; Garrard 1969: 9. 

Comparison of the holotype of Pulchroniscia delecta Garrard (Fig. 4, 5) with the live-collected 
specimen of Morum (Oniscidia) bruuni (Powell) (Fig. 1, 2) and with Powell's (1958: pl. 11, fig. 5) 
figure of the holotype of M. bruuni (in the “Galathea” collection, University Zoological Museum, 
Copenhagen) showed that all three are undoubtedly conspecific. The three specimens are of similar 
size and shape (although the holotype of Pulchroniscia delecta is slightly wider than the two 
Kermadec Islands shells), have identical sculpture on the inner lip and interior of the outer lip, and 
very similar dark brown parietal colour patches on the inner lip, although that of P. delecta is 
slightly paler than those of the Kermadec Islands specimens. All three have concave, narrow shoulders, `, 
lightly coronated by low spines formed on the axial folds where they are crossed by the uppermost 
spiral cord. There are 14 rather narrowly crested but relatively rounded and closely spaced axial folds 
on the last whorl and 15 on the penultimate whorl of P. delecta, 14 of identical shape on the last 
whorl and 16 on the penultimate whorl of the specimen in B S. 437, and “15 to 16 per whorl” 
(Powell 1958: 80) on the holotype of M. bruuni. The spiral sculpture consists of low, obsolescent 
cords crossing the axial folds, 11 and a further six fasciolar threads on the last whorl of the holotype 
of P. delecta, 11 and a further seven fasciolar threads on the specimen in В.5..437, and 10 plus a 
further five fasciolar threads (Powell 1958: 80) on the holotype of M. bruuni, The colour pattern is 
similar on all three specimens; the weakly defined four darker spiral bands of the two Kermadec 
Islands shells are very faint on P. delecta, and represented mainly by colour patches behind the 
terminal varix; all three have faint, fine, closely spaced brown speckles on the abapertural surface 
of the terminal varix also (as do most species of Oniscidia). The surface of the shell is closely covered 
with thin, regularly spaced, axial lamellae in all specimens, although they are slightly less prominent 
on P. delecta than on the Kermadec Islands specimens Finally, all three have relatively tall, glossy 
protoconchs (Fig. 12, 15) of three lightly convex whorls. The slight differences between the holotype 
of P. delecta and Kermadec Islands shells were undoubtedly caused by the New South Wales shell 
being a faded, slightly worn shell that had been dead longer than the Kermadec ones when it was 
collected Р 

Localities: “Galathea” stn. 674, 299 15'S, 1779 57W, off Raoul I, Kermadecs 3.3. 1952, 
75-85 m (holotype of M bruuni); dredged in 137 m, east of Botany Bay, New South Wales, M.V. 
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“Challenge” (holotype of Pulchroniscia delecta, Australian Museum, C.63343); BS437, brg. 3380 
true, 3.2 naut. miles off Fleetwood Bluff, Raoul Island, 154 m, dredge on bottom 9 mins, R.V. 
“Acheron”, 1975 (National Museum of N.Z., MF.25415). 

Dimensions: height 32.5 mm, diameter 21.0 mm (holotype of M. bruuni); height 38.4 mm, diameter 
25.1 mm (holotype of P. delecta); height 35.0 mm, diameter 22.4-mm (BS437). 

Gross anatomy: The specimen from BS437, off Fleetwood Bluff, Raoul Island, was collected alive 
and fixed in formalin, and was preserved in ethanol when examined by the writer, 

The operculum is disproportionately small, occupying the posterior third of the retracted foot 
only (Fig. 11), and has the nucleus near the centre of the right edge (in conventional spire-up 
orientation) and is of regularly oval shape, similar to operculae of Cassis and Galeodea. A narrow 
slit around the front of the foot is the opening of the pedal mucous gland. The animal was female, 
and a thick, wide oviduct is one of the most conspicuous features seen through the thin mantle. The 
foot is greyish white, maculated with numerous spots of black on dorsal and lateral surfaces, and 
the incurrent siphon is long and particularly finely maculated. The large cream ovary makes up most 
of the visible upper whorls. | 

Slitting and reflection of the mantle (Fig: 13) showed that the head also is disproportionately 
small and very little raised above the pedal muscle mass, with long, narrowly tapering tentacles 
that are maculated with black spots for most of their length and pale, translucent yellow at their tips. 
The eyes are relatively large. The hypobranchial gland is a very thin, cellular sheet, partly covering 
the oviduct, and became detached very readily (and thus is not shown in Fig. 13). The monopectinate, 
white ctenidium and bipectináte, grey osphradium are relatively large. The oviduct opens a short 
distance inside the mantle margin as a wide slit, suggesting that the egg capsules are large. 

Opening the cephalic cavity by longitudinal dorsal incision (Fig. 14) revealed a gut configuration 
not previously reported in a cassid. The anterior oesophagus is wide, pale cream, and dorsoventrally 
compressed. The mid-oesophagus is wide, firm, thick-walled, pale pink, and conspicuously folded 
in the posterior half of ttie cephalic cavity. As there is no discrete oesophageal gland; the thickened: 
mid-oesophagus wall is assumed to include the oesophageal gland. The proboscis sheath forms a large, 
oval, cream body which is attached to the wall of the cephalic cavity by a prominent row of densely 
spaced, short, cylindrical muscles attached around its posterior end. Opening the sheath by mid- 
dorsàl incision showed that its wall is relatively thin, and the proboscis is relatively wide and thick- 
walled, with a minutely reflected posterior tip, but lacks any discernible buccal apparatus including 
a radula. Two large, pale, flesh-pink salivary glands lie side by side immediately behind the proboscis 
sheath, filling the width of the cephalic cavity and obscuring.the anterior oesophagus when in their 
natural position, and lacking recognisable accessory salivary glands. Their relatively very wide, white, 
translucent ducts join to pass sinuously up the right side of the proboscis sheath to its anterior end. 
The posterior oesophagus is extremely narrow, thin-walled and translucent, and passes back to the : 
smallest stomach the writer has observed in a tonnacean, with thin, translucent walls through which 
the minute internal pleats can be seen. : 

Thus Morum (Oniscidia) bruuni lacks any trace of a buccal apparatus or accessory salivary glands, 
and has an extremely narrow posterior oesophagus, an extremely small, thin-walled stomach, and 
a reduced oesophageal gland, but has a well-developed proboscis and anterior to mid-oesophagus. 
These features suggest that Morum (Oniscidia) feeds suctorially on the fluids of soft-bodied prey, 
so that a radula is unnecessary and the stomach need be only very small. The large salivary glands, 
with unusually wide, prominent ducts, may secrete enzymes that help liquify prey tissues. 


_——————————————--—_-— 


FIGURES 1-10, 
1-2. Morum (Oniscidia) bruuni (Powell), collected alive off Fleetwood Bluff, Raoul I,, Kermadec 


Islands; enlarged X 1.5; N,Z. National Museum, MF.25415. 

3, 6-7, 10. Morum (Oniscidia) finlayi (Laws), lower and middle Miocene specimens from Clifden, 
Southland, New Zealand, all enlarged X 1.5. Fig. 3. — North Bank, Clifden (Lillburnian); 
University of Canterbury Geology Department; Fig. 6, 7. — GS 11,210, Third Bay Sandstone, 
North Bank, Clifden (Lillburnian), N.Z. Geological Survey; Fig. 10. — GS 10,365, Long Beach 
Shellbed, Long Beach, Clifden (Altonian), N.Z. Geological Survey. 

4-5, Morum (Oniscidia) bruuni (Powell), holotype of Pulchroniscia delecta Garrard, dredged in 137 m, 
east of Botany Bay, New South Wales; enlarged X 1.5; Australian Museum, C.63343. 

8-9. Morum (Oniscidia) grande (A. Adams), trawled in 270 m, off Mooloolaba, southern Queensland; 
N.Z. Geological Survey, WM8347; natural size. 
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If the suggested feeding method is correct, it suggests that the very large sacular accessory salivary 
glands filling most of the cephalic cavity of almost all other Tonnacea secrete fluids that aid the 
radula in penetrating the test of the prey, in the case of cassids and Charonia that bore through the 
tests of echinoderms, or secrete anaesthetising fluids that help to remove their prey whole from tubes, 
in the case of Bursidae that feed on whole tubicolous polychaetes (Houbrick and Fretter 1969: 424). 

All other cassids whose feeding has been described seem to feed exclusively on echinoderms, 
and almost all on echinoids (see references in Beu ef al. 1972: 283; Hughes and Hughes 1971) 
which, having hard tests, must be perforated with the aid of a radula. Therefore it may be speculated 
that Morum and its subgenera feed on soft-bodied echinoderms such as holothurians. 


Relationships 

Dance and Emerson (1967: 96) placed Pulchroniscia Garrard tentatively in Morum, "in the 
absence of knowledge of the soft parts". Dr. W. K. Emerson (in litt., 1 Sept. 1972) stated that he had 
been unable to find a radula in animals of either Morum or Oniscidia, and considered that the 
relationships of Pulchroniscia delecta would not be clear until it was known whether it, too, lacked 
a radula. The lack of a radula in the present specimen of Morum (Oniscidia) bruuni (= Pulchroniscia 
delecta) shows that there are no known anatomical differences between Morum (Oniscidia) and 
the type species of Pulchroniscia. 

Morum (Oniscidia) bruuni differs from the larger, more coarsely cancellate, typical species of 
Oniscidia, such as M. grande (A. Adams), M. cancellatum (G. B. Sowerby I) and M. uchiyamai Kuroda 
and Habe, in its slightly smaller size, slightly shorter last whorl, lower and more rounded axial folds 
causing less prominent shoulder spines, less prominent thin axial lamellae, weaker sculpture on the 
inner lip, slightly taller protoconch of three rather than one and a half to two whorls and, most 
noticeably, by its markedly weaker spiral cords. The many fossil species from New Zealand and 
Europe and a few living species such as M. macandrewi (С. B. Sowerby Ш) are intermediate in all 
these features between M. grande and M. bruuni. It is suggested below that the New Zealand Miocene 
M. finlayi (Laws) was ancestral to M. bruuni, so that there can be little doubt that the distinguishing 
features of Pulchroniscia are of specific rank only. Pulchroniscia Garrard, 1961 is synonymised with 
Oniscidia Morch, 1852. 

The New Zealand Lower and Middle Miocene species Morum (Oniscidia) finlayi (Laws) (Fig. 3, 
6, 7, 10) is known by about 15 specimens from several Altonian to Lillburnian horizons at Clifden, 
Southland, as well as rarely at a few other Lower Miocene localities. It differs from M. bruuni in 
having slightly more prominent axial folds and axial lamellae and markedly more prominent and more 
rounded spiral cords, but the two species are similar enough in shape, size, inner and outer lip 
sculpture, and numbers of axial folds to suggest that M. bruuni may have evolved directly from 
M. finlayi. Other, older species are known from New Zealand (P. A. Maxwell, N.Z. Geological Survey, 
pers. comm.) but none are known from younger rocks to help clarify the lineage of M. finlayi after 
Middle Miocene time. 


gq ———————————————————————————————— 


FIGURES 11-15. 

11, 13-14. Morum (Oniscidia) bruuni (Powell), off Fleetwood Bluff, Raoul Island, Kermadec Islands 
(N.Z. National Museum, MF25415; shell in Fig. 1, 2, 12), sketches of external appearance and 
anterior gut configuration. Fig. 11. — external appearance of contracted whole animal removed 
from shell, X3. Fig. 13. — anterior portion of animal, with mantle opened mid-dorsally to 
show head and major organs of mantle cavity, X5. Fig. 14. — cephalic cavity opened by 
mid-dorsal incision, to show configuration of anterior part of gut (foot, mantle organs, etc., 
not shown), X7. 

12, 15. Morum (Oniscidia) bruuni (Powell), protoconchs enlarged X33. Fig. 12. — off Fleetwood 


Bluff, Raoul Island, Kermadec Islands, apex slightly eroded. Fig. 15. — holotype of 
Pulchroniscia delecta Garrard, off Botany Bay, New South Wales, apex and left side slightly 
eroded. 


Abbreviations: c - ctenidium; ct - cephalic tentacle; e - eye; f - foot; hg - hypobranchial gland; 
m - mantle (slit and reflected); mo - glandular area of mid-oesophagus; o - ovary; od - oviduct; 
oo - opening of oviduct; opg - opening of pedal gland; opm - operculum; os - osphradium; 
p - proboscis; ps - proboscis sheath (slit mid-dorsally);rm - retractor muscles around base of proboscis 
sheath (semidiagrammatic); s - siphon; sd - salivary ducts; sg - salivary gland; wee - wall of cephalic 
cavity (slit and reflected). 
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Morum (Oniscidia) grande (A. Adams, 1855) 
om Fig. 8-9 
Oniscia grandis: A, Adams 1855: 185, 
Lambidium grande: Yen 1942: 214, pl. 17, fig. 104 (lectotype). 
Morum (Onimusiro) grande: Kira 1962: 54, pl. 22, fig. 1. 
Oniscia cancellata: Coleman 1975:: 263, fig. 718 (not Oniscia cancellata С. B. Sowerby I, 1824), 


This large, tall-spired, strongly cancellate species was recorded informally from Australia by 
Garrard (1961: 16), as Oniscidia cancellata, “recently trawled in Queensland”. Although Australian 
specimens have been figured only by Coleman (1975: 263, fig. 718), under the name Oniscia 
cancellata, the shell is one of the well-known, much sought after collectors’ treasures of southern 
Queensland, and there are probably more specimens in private than in Museum collections, apparently 
all bearing the name M. cancellatum. A specimen in the N.Z. Geological Survey (WM8347), trawled 
off Mooloolaba, southern Queensland, in 270 m, is a large, tall shell (height 71.2 mm, diameter 
42,7 mm) with a tall spire, narrow spiral cords, very long last whorl, and broadly reflected outer lip, 
agreeing in all details with the lectotype of M. grande figured by Yen (1942: pl. 17, fig. 104). Morum 
(Oniscidia) cancellatum (G. B. Sowerby I, 1824) is a smaller, shorter-spired shell with more widely 
spaced spiral cords and a narrower outer lip than in M. grande, and is apparently rare and recorded 
only from the northwest Pacific. Another northwest Pacific species, M. (Oniscidia) uchiyamai Kuroda 
and Habe (Habe 1964: pl. 20, fig. 3) resembles M. grande closely but has higher and more densely 
spaced axial lamellae and markedly wider and more closely spaced spiral cords. All Australian 
specimens appear to belong in M. (Oniscidia) grande. Other Australian localities are: 145 m, off Cape 
Moreton, Queensland (W. J. Paul Collection, Wellington); 114-124 m, N.E. of Cape Moreton, 
Queensland, ex T.A. Garrard colln., Australian Museum, C.95296 (2 specimens). 

In summary, the known Southwest Pacific species of Morum are listed: 

Morum (Oniscidia) bruuni (Powell, 1958), New South Wales to the Kermadec Islands. 
Morum (Oniscidia) grande (A. Adams, 1855), Queensland (north to Japan). 
Morum (Herculea) ponderosum (Hanley, 1858), Queensland (north to Japan). 
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CYMATIIDAE) FROM AUSTRALIA 


HAL LEWIS 
The Academy of Natural Sciences, Philadelphia 
ALAN BEU 


New Zealand Geological Survey, DSIR, Lower Hutt, New Zealand 


SUMMARY 


Three specimens from Queensland and five from northern Western 
Australia belong in the same species as the two paralectotypes of Triton 
pyriformis A. Adams, 1854, a species that has not been recognised since 
it was named. However the lectotype of Triton pyriformis is a specimen 
of Ranularia encaustica (Reeve, 1844), and the name is preoccupied by 
Triton pyriformis Conrad, 1849 (- Gutturnium muricinum Röding, 
1798), and so the species is redescribed as Ranularia oblita n. sp. 


INTRODUCTION 

Three specimens of an unknown Ranularia were collected on the beach at Point 
Cartwright, Mooloolaba, Queensland, by Mr. R. Evans during the spring of 1975 and 
were sent to T. A. Garrard of the Australian Museum. They were, in turn, sent to the 
authors for examination and identification, While a manuscript was in preparation, two 
of five further specimens of the same species collected by SCUBA diving off Vlaming 
Head lighthouse bay, North-West Cape, northern Western Australia, by Mr. and Mrs. M. C. 
East during 1975, were submitted to us for identification by Mrs. S. Slack-Smith, of the 
Western Australian Museum, and by Mrs. East. The eight Australian specimens belong 
in the same species as the two paralectotypes of Triton pyriformis A. Adams (1854: 
312) examined in the British Museum (Natural History) by one of us (Lewis), although 
they do not agree with the lectotype. The specimens are named as a new species. 


TAXONOMY 
Family CYMATIIDAE Iredale, 1913 
Genus Ranularia Schumacher, 1817 
1817 Ranularía Schumacher, Essai d'un nouveau systeme des habitations des vers testaces: 253-4. 
Type species (by subsequent designation, Clench and Turner, 1957): Ranularia longirostra 
Schumacher, 1817 (= Cymatium gutturnium Roding, 1798), Recent, West Pacific. 
1817 Ranula Schumacher, Essai d'un nouveau systeme des habitations des vers testaces: 77 
(nomen nudum). 
1904 Tritonocauda Dall, Smithsonian Misc, Collns, 47: 133. Type species (by original designation): 
Murex caudatus Gmelin, 1791, Recent, West Pacific 
Most modern workers have considered the type species of Ranularia to have been validly 


designated by Herrmannsen (1847: 388) who, however, cited only the non-binominal name Tritonium 
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clavator Chemnitz, which is not available and cannot be designated as type species although it was 
listed as a synonym of his species by Schumacher (1817: 254). The first workers to validly designate 
a type species for Ranularia seem to have been Clench and Turner (1957: 204) who listed Ranularia 
longirostra Schumacher, 1817 as a synonym of the species they cited as type, and thereby designated 
the originally included name as type species of Ranularia Schumacher (International Code of 
Zoological Nomenclature, Article 69(a) iv). 


Ranularia encaustica (Reeve, 1844) 
Fig. 1-2. 
1844 Triton encausticus Reeve, Conch, Icon., 2: Triton, pl. 12, fig. 43. (April). 
1844 Triton encausticus: Reeve, Proc. Zool. Soc, Lond. 12: 115. (Dec.). 
1854 Triton pyriformis A. Adams, Proc. Zool. Soc. Lond. 22: 312 (in part) (not Triton pyriformis 
Conrad, 1849, = Gutturnium muricinum Röding, 1798). 
1942 Triton pyriformis: Yen, Proc. Malac. Soc, Lond. 24: 215, pl. 18, fig. 111 (Lectotype). 


The syntypes of Triton pyriformis A. Adams, in the British Museum (Natural History) (reg, no. 
1967683), include two specimens conforming to A. Adams’ description. A. Adams (1854: 312) 
stated that “This species is pyriform, with a double row of compressed tubercles in the middle of 
each whorl. There are no regular varices and the canal is recurved”. His Latin description also states 
clearly “. . ., labio transversim corrugato . . .”. The syntypes include also a third shell, a specimen of 
Ranularia encaustica (Reeve) (Fig. 1,2) differing from Adams” description in having five rows of small 
tubercles, several varices, a smooth inner lip, and an almost straight canal, and differing markedly in 
colour from all specimens agreeing with A. Adams' description. Unfortunately the specimen of R. 
encaustica (Reeve) was designated and figured by Yen (1942: 215, pl. 18, fig. 111) as the lectotype 
of Triton pyriformis A. Adams. Also, A. Adams's name Triton pyriformis is preoccupied by Triton 
pyriformis Conrad (1849: 211). Conrad cited the figure in Martini's Conchylien Cabinet, Vol. 3, 
pl. 112, fig. 1050 & 1051, cited also as figures of Gutturnium muricinum (Róding) by Roding 
(1798: 133). : 

The eight specimens from Australia described below as Ranularia oblita n. sp. agree in all details 
with the paralectotypes of Triton pyriformis A. Adams, and conform io Arthur Adams's description. 
They represent the first specimens of this “lost” species recognised: since it was named in 1854. 
However, as the lectotype of Triton pyriformis is a specimen of Ranularia encaustica (Reeve, 1844) 
and there is no evidence to suggest that the lectotype was not one of Arthur Adams's syntypes 
(he did not cite dimensions or state the number of specimens before him), and as A. Adams's name 
is preoccupied, we describe as a new species what we believe'to' be the species Arthur Adams was 
attempting to name. 


Ranularia oblita n. sp. 
Fig. 3-14 
1854 Triton pyriformis A. Adams. Proc. Zool. Soc. Lond. 22: 312 (in part) (not Triton pyriformis 
Conrad, 1849). 

Shell small, with short spire, long, strongly dorsally directed siphonal canal, and only the terminal 
varix developed. Whorls well rounded, with wide, gently sloping, strongly concave shoulders, a 
rounded periphery, and base tapering gradually to a narrow siphonal canal. Sculpture of low, wide, 
rounded spiral cords, five or six on spire whorls and about 20 on last whorl and canal, with interspaces ` 
filled by low secondary and tertiary spiral cords of about the same width as the primary cords; 
crossed by short, narrowly rounded axial folds extending over the peripheral area only, forming two 
rows and on many specimens a weak third row of small, narrowly rounded, compressed nodules 
where they are crossed by the major spiral cords; 9 or 10 axial folds on last whorl. Varix wide and 
low, with a low, square-edged abapertural margin, and with adapertural edge margined by smooth, 
polished, narrowly reflected edge of outer apertural lip; varix ascends penultimate whorl to height 


FIGURES 1-8, 
1-2.  Ranularia encaustica (Reeve), lectotype of Triton pyriformis A. Adams, 1854; British Museum 


(Natural History), 1967683; 61.5 x 38.5 mm. 


Ranularia oblita n. sp., paratypes. 

3-4.  paralectotype of Triton pyriformis A. Adams, in BM (NH) lot 1967683, “China”; 58 x 28 mm. 

Б, paralectotype of Triton pyriformis A. Adams, 1854, in BM (NH) lot 1967683; 47 x 30 mm. 

6-8, paratypes, Pt, Cartwright, Mooloolaba, southern Queensland (anterior canals broken); 6.-43 
x 24 mm; 7.31 x 22 mm; 8.-33 x 22 mm. 
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of lower row of peripheral nodules to enclose a narrow, strongly calloused, posterior anal canal. 
Aperture narrowly oval, extended posteriorly and anteriorly into narrow siphonal and anal canals. 
Outer lip moderately thick, rounded, smooth and polished, interior bearing 9 or 10 narrow, well 
raised ridges that extend only a short distance into the aperture, uppermost bifurcate and margining 
anal canal. Inner lip strongly calloused at anal canal, thin on parietal area so that spiral cords of 
previous whorl show through, and moderately thickened on columella so that columellar edge ceases 
abruptly at a smooth, narrowly rounded ridge separated from previous whorl by a shallow groove; 
sculptured with about 15 low, narrow, weakly anastomosing plicae, more prominent at top of parietal 
area and towards base of columella than in centre of lip. A very small, narrow umbilical chink at top 
of siphonal canal is partly covered by thin, narrowly reflected inner lip of canal in most specimens. 
Protoconch missing from all available specimens. Aperture white; exterior light to medium reddish 
brown, mottled with white on left side of last whorl; varix white, with large, dark reddish brown 
patches at lower peripheral spiral cord and near base of lip. 

Dimensions: height 37.0 mm, diameter 23.3 mm (holotype); height 36.3 mm, diameter 20.7 mm 
(paratype, WM 11895); height 43 mm, diameter 24 mm; height 31 mm, diameter 22 mm; height 
33 mm, diameter 22 mm (three Mooloolaba paratypes); height 58 mm, diameter 28 mm; height 
47 mm, diameter 30 mm (paralectotypes of Triton pyriformis A. Adams). 

Localities: collected empty by SCUBA diving in 15-18 m, 2 km off Vlaming Head lighthouse bay, 
North-West Cape, Western Australia, 219 47 30"S 114° 7'30"E Mr. & Mrs. M. C. East, 1975, holotype 
(WAM 1188-76), one paratype (WM 11895), and three specimens in private collections; cast on beach, 
Point Cartwright, Mooloolaba, southern Queensland, Mr. R. Evans, 1975, three paratypes (ANSP 
340903, C103434, and colln. R. Evans, Mooloolaba); “China”, H. Cuming colln., British Museum 
(Natural History), two paratypes (paralectotypes of Triton pyriformis A. Adams). 

Material: Holotype (WAM 1188-76) presented to Western Australian Museum, Perth, by Mrs. G. 
Hansen; one paratype (WM 11895) in New Zealand Geological Survey; one paratype (C103434) in 
Australian Museum, Sydney; one paratype (ANSP 340903) in Academy of Natural Sciences, 
Philadelphia; two paratypes (1967683; paralectotypes of Triton pyriformis A. Adams) in British 
Museum (Natural History); one paratype in collection R. Evans, Mooloolaba. 

Discussion: Ranularia oblita is a distinctive species, recognisable by its small size, by its short 
spire and long, strongly dorsally directed siphonal canal, by its tan colouration with two large white 
and two smaller dark brown blotches on the terminal varix, by having only the terminal varix 
developed, by its thickened, white outer lip bearing well-raised internal denticles, by its thin, white 
inner lip bearing well-marked, widely spaced ridges over its full height, and by its sculpture of 
rounded spiral cords that are raised into two peripheral rows of small, narrowly rounded nodules 
where they cross the short axial folds. The aperture differs conspicuously from that of R. encaustica 
(Reeve) in being white rather than flesh pink, in having a narrower outer lip bearing more prominent 
internal denticles, and in having a lirate, thin inner lip rather than the broad, smooth, thick, highly 
polished inner lip of R. encaustica. The exterior colour is markedly darker and the siphonal canal 
is much more strongly inclined towards the dorsum in R. oblita than in R. encaustica. The aperture 
is most like that of R. exilis (Reeve) but that species has numerous prominent varices, paler colour 
with a distinctive chestnut pattern, a markedly taller spire, and more prominent exterior sculpture. 
The type species, R. gutturnia (Röding), differs from R. oblita in its slightly taller spire, paler colour 
with chestnut axial lines, more prominent sculpture, more numerous varices, and brilliant orange- 
chestnut aperture with a thickened, smooth inner lip. 

Ecology: Mrs. A. East reported (in litt. to A.G.B., 18 Feb. 1976) that five empty shells of 
Ranularia oblita were collected by her and Mr. East when SCUBA diving 2 km out to sea off Vlaming 
Head lighthouse bay, North-West Cape, northern Western Australia. She reported that “the area is 
flat, sandy, weed covered rock and limestone bottom with occasional corals, soft corals, sponges, 
gorgonians and whips, etc.," 15-18 m deep. “It's often murky water as there isa big tidal movement in 
that area". The habitat of submerged off-shore rock reefs probably explains why R. oblita has not 
been collected more frequently. 

Distribution: The paratypes of Ranularia oblita from the collection of Hugh Cuming are labelled 
"China". As many workers, including Yen (1942, p. 171) have noted, the terms “China” and “China 
Seas" were used as catch-all localities by some early uncritical collectors for much of south-east Asia 
or even much of the Pacific, and Hugh Cuming is well known to have been a collector whose localities 
were often suspect. The fact that Ranularia oblita has not been recollected as far north as China or 
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FIGURES 9-14. 

Ranularia oblita n. sp., 2 km off Vlaming Head lighthouse bay, North-West Cape, Western Australia, 
15-18 m (enlarged x 1.5). 

E» Holotype, WAM 1188-76, 37.0 x 23.3 mm, natural colour; 

10-11.Same specimen whitened with ammonium chloride sublimate to show sculpture. 

12-14. Paratype, WM 11895, N.Z. Geological Survey, 34. 2 x 20.7 mm, whitened with ammonium 
chloride. 


Japan, to our knowledge, suggests that the paralectotypes of Triton pyriformisrealy came from 
further south in the western Pacific. However, such speculation can never be resolved and it is 
possible that the species ranges sparsely throughout the western Pacific from about Hong Kong to 
Australia, as do some related species such. as Ranularia sinensis (Reeve). 

In Australia, Ranularia oblita has been collected from two widely separated localities in northern 
Western Australia and southern Queensland, and presumably occurs sporadically around the northern 
coast between these extremes. 

We have studied Cymatiidae extensively in many of the major collections throughout the world 
without recording any specimens of Ranularia oblita other than the specimens in the British Museum 
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(Natural History). Its rarity, the confusion caused by the illustration of R. encaustica as the lectotype 
of Triton pyriformis, its off-shore rocky habitat, and the absence of any illustrations of true R. oblita 
have contributed to its being a "lost" species. 
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A SURVEY OF THE MOLLUSCS OF CRIB POINT, 
WESTERN PORT, VICTORIA! 


N. COLEMAN 


Marine Pollution Studies Group, Fisheries and Wildlife Division, 
605 Flinders Street Extension, Melbourne, Victoria 3000. 


SUMMARY 


A survey of the benthos of the Crib Point area of Western Port conducted 
in 1965 has yielded quantitative data on the abundance and distribution 
of molluscs in that region, Sixteen species of Amphineura, sixty-six species 
of Gastropoda and thirty-nine species of Bivalvia were collected. Twelve 
of these one hundred and twenty-one species provided sixty per cent of 
the three thousand eight hundred individuals recorded. Micromytilus 
francisensis Cotton, 1931 was recorded from Victoria for the first time. 


INTRODUCTION 


- Although Macpherson and Gabriel (1962) have provided a comprehensive list of the 
marine mollusc species found in Victoria there have, with the exception of studies in 
Port Phillip (Black 1971; King et al 1971; Poore and Rainer 1974), been few ecological 
studies of the group. The geographical distribution of marine molluscs within the State 
is poorly known and there is little quantitative information on the relative abundance 
of species. Moreover, it is not always clear from older, more taxonomically orientated 
work whether the recording of a species from a locality represents the finding of a live 
specimen of merely an empty shell This paper describes the information on mollusc 
abundance and distribution gained from a quantitative survey of the benthos of Crib 
Point, Western Port, carried out in 1965 by the Fisheries and Wildlife Division of the 
Ministry for Conservation, Victoria. 


SURVEY AREA 


Western Port (Fig. 1) is a land-locked tidal bay approximately 70 km south-east of Melbourne and 
is separated form Port Phillip, some 20 km to the west, by the Mornington Peninsula. In the centre of 
Western Port is French Island, and the junction of Western Port and Bass Strait is largely occupied by 
Phillip Island. Two deep-water channels, North Arm and East Arm, partially encircle French Island 
before giving way to extensive areas of intertidal flats in the north of the bay. Crib Point is situated 
about half way along the western shore of North Arm. At Crib Point is an oil refinery (BP), and 
a jetty, used for docking tankers, projects into the channel. In the deeper portions of North Arm 
(>3 fathoms, approximately) adjacent to Crib Point the substratum is of medium to coarse sand 
with stones and shell gravel and very little mud while the sediment at the channel edges is of fine sand 
with a higher mud content, up to 60% (Marsden and Mallet 1975) and probably more in some places. 
Muddy sediment is also found on the two spits, partially exposed at low tide, which lie in North 
Arm between Crib Point and French Island. Between June 1964 and March 1965 parts of North 


1. This paper is publication number 34 in the Ministry for Conservation, Victoria, Environmental 
Studies Series. 
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Arm between Stony Point and Crib Point and parts of the turning basin at Crib Point jetty were 
dredged. Spoil from this dredging was dumped a little to the south-east of the southern tip of 
Middle Spit. 


SURVEY DESIGN, METHODS AND TREATMENT OF SAMPLES 

Fifty stations arranged as a Cun of concentric semicircles centred on Crib Point and spread 
over an area of approximately 9 km? (Fig. 1) were sampled with a 0.1 m? Smith-McIntyre benthic 
grab. Sampling was carried out from the Division's research vessels Caprella and Melita and five grab 
samples were taken at each station, except for station 33S at which only one sample was taken. 
The samples were preserved with 5% formalin neutralised with hexamine and returned to the 
laboratory where they were passed through a series of sieves, the smallest mesh size of which was 
1 mm, The material retained in the sieves was sorted and the animals removed tor identification. 
Only those molluscs alive at the time of collection were considered when diversity and abundance was 
calculated and when species distribution was plotted. 

Species were grouped into feeding types on the basis of information appearing in the literature 
(Morton 1958; Macpherson and Gabriel 1962; Poore and Rainer 1974). Species diversity was 


S 
calculated using the Shannon-Weaver diversity function Н = - X p; In ру, where Pj is the proportion 


i= 


of individuals represented by ith of s species. 


RESULTS 


A total of 3,844 individuals comprising 121 species was examined. Of these, 4.5% of individuals 
and 13.6% of species were chitons, 33.7% of individuals and 52.2% of species were gastropods, and 
61.8% of individuals and 32.2% of species were bivalves. The average number of individuals per 
station was 77 and of species was 10, but actual numbers varied considerably (Table 1). With a 
total of 488 individuals and 29 species station 03S was richest in terms of both, whilst, except 
for 23S and 32E where no molluscs were found, station 35N was the poorest with only three 
individuals of one species. Diversity.H1,ranged from 0 at station 35N to 2.9 at station 23N (Table 1) 
the average value being 1.5. There was a significant negative correlation between number of 
individuals per station and depth (r =-0.4, significant at the 1% level) and between number of 
species per station and depth (r = -0.37, just significant at the 1% level) but there was not such a good 
correlation between species diversity, H1, and depth (т = 0.29, significant at the 5% level). 

Suspension feeding individuals were distributed throughout the survey area and there was no 
correlation between numbers of individuals per station and depth although there was some aggregation 
„around Crib Point jetty (Fig. 2). Most suspension-feeders were infaunal bivalves but the epifaunal 
suspension-feeding limpet Sigapatella calyptraeformis was widespread wherever there was suitable 
substratum for attachment (Fig. 7). Predators, like suspension-feeders, were also found throughout the 
survey area (Fig. 3) and all were gastropods. 

In contrast, grazers (Fig. 4), surface deposit feeders (Fig. 5) and scavengers (Fig. 6) were mostly 
found in the shallower water at the channel edge or adjacent to Middle Spit. With increasing depth 
the grazing molluscs collected changed from predominantly gastropods to predominantly chitons. 

Considerable differences were found in the relative abundance of the species collected. Twelve 
of the one hundred and twenty one species collected each accounted for 2.4% or more of the total 
number of molluscs examined and together provided more than 60% of the individuals collected 
(Table 2). The distribution of these twelve most abundant species around Crib Point is shown ir 
Figures 7-10. Five of these species, Subterenochiton gabrieli, Sigapatella calyptraeformis, Nassarius 
nigellus, Neotrigonia margaritacea and Notocallista diemensis may be regarded as relatively widespread 
within the survey area since they occurred at a third or more of the stations sampled (Table 2). 
The other seven of the most numerous species were more restricted in their occurrence, owing what 
degree of numerical dominance they showed to their abundance at a few stations only. 

The gastropods Cantharidella tiberiana, Micrastrea aurea and Macrozafra atkinsoni, and the bivalves 
Pronucula concentrica, Notolepton sp. Mysella donaciformis and Katelysia rhytiphora were found 
mainly at the shallow-water stations whilst the chiton Subterenochiton gabrieli, the gastropod 
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FIGURE 1. . 

Top left shows a map of Western Port; hatching indicates intertidal areas with substratum of fine 
sand and mud, unhatched areas are subtidal with substratum of medium to coarse sand. NA = North 
Arm, EA = East Arm, FI = French Island, PI = Phillip Island. Rectangle in North Arm indicates 
survey area which is enlarged below, where distribution of stations around Crib Point is shown. 
Approximate limits of dredged areas around Crib Point are shown by the broken lines MS = Middle 
Spit 1 
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Sigapatella calyptraeformis and the bivalves Neotrigonia margaritacea and Notocallista diemensis were 
more characteristic of the deeper areas of North Arm sampled. 


DISCUSSION 

The influence of sediment characteristics on the distribution of molluscs has been studied py a 
number of workers (including Sanders 1958; Holme 1966; Rlioads and Young 1970; Driscoll and’ 
Brandon 1973; and Poore and Rainer 1974), and around Crib Point, as elsewhere, sediment type can 
be seen to play an important role in determining mollusc distribution. Two of the six most abundant 
bivalve species, Neotrigonia margaritacea and Notocallista diemenensis, were characteristic of the 
stations within the deeper portions of North Arm where the sediment is mainly medium to coarse 
sand. That it is sediment type rather than depth which is controlling distribution, at least in the case 
of Neotrigonia, is shown by the fact that in the shallower northern areas of the bay beds of 
Neotrigonia are commonly found in the patches of sand which occur amongst the more usual muddy- 
sediment. The other four of the most numerous bivalves, Pronuncula concentrica, Notolepton ѕр., 
Mysella donaciformis and Katelysia rhytiphora, were found fnainly in the shallow water along the 
edge of the channel and adjacent to Middle Spit where the substratum is of fine sand and mug. 
Most of the remaining species taken in the survey occurred in too small numbers or at too few stations 
to allow any inference concerning their substratum preference. However, amongst the most common 
of these remaining species the surface deposit feeder Tellina (Macomona) mariae was confined to 
the shallower stations and the suspension feeders Venericardia bimaculata and Solen vaginoides to 
the deeper parts of the survey area. 

The precise means whereby sediment type affects molluscs distribution is not clear. To some 
extent the relationship between molluscs and sediment is a direct one, the properties of a particular 
sediment governing those species which can live there, but there is also an indirect relationship, 
sediment type being a reflection of other environmental characteristics (e.g. current velocity and flow 
patterns) which themselves affect species distribution. 

The muddy areas where surface deposit feeders, grazing molluscs and scavengers were most 
abundant are also those areas where algae and algal detritus are most plentiful and there is, therefore, 
a close and direct link between these feeding-types and the sediment from which they obtain their 
food. Suspension feeders are less obviously dependent on the substratum for their food supply and 
might therefore be expected to be abundant throughout the survey area, but the distribution of the 
two most widespread suspension feeders (Neotrigonia and Notocallista) shows that they are largely 
absent from areas of fine sediment. Predatory species, whose relationship to the substratum is 
probably less direct than that of any other feeding type, were found throughout the survey area. 

The relative paucity of suspension feeders in areas of fine sediment has been noted by a number of 
workers and two main hupotheses have been proposed to account for this. Rhoads and Young 
(1970) suggest that the resuspension by surface deposit feeding organisms of sediment from muddy 
substrata probably exceeds the silting tolerance of most suspension feeding benthos and also 
subsequently leads to the burial of larval and juvenile forms. Sanders (1958) suggests that since areas 
of fine sediments are those in which current flow is weak they are also areas in which the potential 
food supply for filter feeders is limited. These two factors cannot, however, completely explain the 
differences in substratum preferences of surface deposit and suspension feeders and it is to be noted 
that in the Crib Point survey the suspension feeding bivalves Mysella donaciformis and Katelysia 
rhytiphora were predominantly found in areas of fine sediment. 

The decrease in the number of molluscs found at the deeper stations can be partly explained bya 
reduction in the number of grazing molluscs collected there, but may also reflect human activity in 
the area. Between June 1964 and March 1965 the area from Stony Point to Crib Point was dredged 
and the effects of this may partly explain the relative paucity of animals found in the deeper parts 
of the channel. Waste from this dredging was dumped at the Tankerton spoil ground which is close to 
station 12S and may explain the poor fauna at that staiton (Watson 1974) 

The comprehensiveness of the 1965 survey in providing a picture of the mollusc fauna of Crib 
Point as it existed at that date is limited by the sampling programme and techniques used. 
Relatively few intertidal stations were sampled and the Smith-McIntyre grab is designed for use 
on soft substrata: consequently littoral molluscs and those epifaunal molluscs which inhabit hard ; 
surfaces are likely to be under represented in the samples. Nevertheless, the mollusc population 
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found around Crib Point was a rich and diverse one and the number of species found (121) and 
the average species diversity (H = 1.5) compare favourably with the results of a survey of the 
molluscs of the whole of Port Phillip which yielded 105 species and an average diversity, H, of 
0.75 (Poore and Rainer 1974; G. Poore pers. comm.). More recent benthic work in Western Port 
has been concerned with a faunal survey of the entire bay, but a re-investigation of Crib Point 
would be of considerable interest in showing whether or not ten years of increasing urbanisation 
and industrial activity in the area have led to any significant changes in the mollusc population of 
that region. 
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Figure 4 


FIGURES 2-5. 
2. Distribution of suspension-feeding molluscs around Crib Point. 


3. Same for predatory molluscs. 


4. Same for grazing molluscs. 
5. Same for surface-deposit feeding molluscs. 
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FIGURE 6. 
Distribution of scavenging molluscs around 
Crib Point. 


Figure 6 





APPENDIX: Annotated list of Molluscs found 


Most identifications are the author's but acknowledgement is due to Mr. R. Burn, Honorary 
Associate in Malacology, National Museum of Victoria, for his identifications of the chitons and 
opisthobranchs collected, and to Dr. Winston Ponder of the Australian Museum, Sydney, for his 
identification of a number of the smaller bivalve and gastropod species collected. Thanks are also 
due to Dr. B. Smith and the staff of the National Museum of Victoria for help and facilities made 
available. Р 

Species names are, with some exceptions, which are indicated, those appearing іп Macpherson 
and Gabriel (1962). Each species is followed by a figure indicating the number of individuals found 
in the survey: more exact information on the distribution of the species at the stations sampled 
may be obtained from the author. Species marked by an asterisk are not recorded from Western Port 
in Macpherson and Gabriel (1962). 


Class AMPHINEURA : 
Lepidopleuridae 
*Lepidopleurus badius (Hedley & Hull, 1909) 2 
*L. liratus (H. Adams & Angas, 1864) 3 
*L. mathewsianus (Bednall, 1906) 2 These three species listed as Terenochiton in Macpherson 
and Gabriel (1962: 2-3) 
*Parachiton profundis (May, 1923) 20 


Lepidochitonidae 
Subterenochiton gabrieli (Mull, 1912) 94 
*Acutoplax mayi (Torr, 1912) 2 
*Paricoplax crocinus (Reeve, 1847) 3 


Crypotoplacidae 
*Craspedoplax cornuta Torr & Ashby, 1898 4 
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FIGURE 7. 
Distribution of the chiton Subterenochiton gabrieli and the gastropods Sigapatella calyptraeformis 


and Micrastrea aurea at the stations sampled in the 1965 Crib Point Survey. Circle size indicates 
total number of individuals of these species per station;the relative proportion of hatched, clear 
and dark segments indicates relative abundance of Subterenochiton, Sigapatella and Micrastrea 


respectively. 


Acanthochitonidae 
*Acanthochitona lachrymosus (Torr, 1912) 1 
A. wilsoni (Sykes, 1896) 2 These species are listed in Macpherson & Gabriel (1962: 10-11) as 


members of the family Cryptoplacidae 


Ischochitonidae 
*I, falcatus (Hull, 1912) 3 
I. tateanus Bednall, 1897 5 
*[. wilsoni (Sykes, 1896) 2 
I. variegatus (A. Adams & Angas, 1864) 1 
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FIGURE 8. 


Distribution of the gastropods Macrozafra atkinsoni, Nassarius nigellus and Cantharidella tiberlana 
at the 1965 Crib Point Survey. See also caption to Fig. 7. 


Chitonidae 
*Rhyssoplax tricostalis (Pilsbry, 1894) 1 


Class GASTROPODA 
Fissurellidae 


Fissurellid sp. 30 Possibly juvenile Amblychilepas nigrita (Sowerby, 1834) 
Notomella dilecta (A. Adams, 1851) 1 
Hemitoma subemarginata (Blainville, 1819) 1 

Acmaeidae 
Actinoleuca calamus (Crosse & Fischer, 1864) 1 

Trochidae 


Cantharidella tiberiana (Crosse, & Fischer, 1863) 104 
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FIGURE 9. 


Distribution of the bivalves Pronucula spp., Katelysia rhytiphora and Notolepton sp. at the stations 
sampled in the 1965 Crib Point Survey. See also caption to Fig. 7. 


Austrocochlea constricta (Lamarck, 1822) 4 
Clanculus plebejus (Phillippi, 1851) 5 
Ethminolia tasmanica (Tenison Woods, 1876) 3 


Skeneidae 
Cirsonella weldii (Tenison Woods, 1877) 8 Placed in the Trochidae by Macpherson and Gabriel 
(1962: 76) 


Turbinidae 


Argalista rosea (Tenison Woods, 1876) 5 
Micrastrea aurea (Jonas, 1844) 170 
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FIGURE 10. 


Distribution. of the bivalves- Notocallista diemenensis, Neotrigonia margaritacea and Mysella 
donaciformis at the stations sampled in the 1965 Crib Point Survey. See also caption of Fig. 7. 
Phasianellidae 


Phasianella sp. (juvenile) 3 Macpherson and Gabriel (1962: 82) place Phasianella in the family 
Turbinidae 


Rissoellidae 
Rissoella sp. 20 


Turritellidae 


Gazamedea tasmanica (Reeve, 1849) 2 Listed in Macpherson and Саб. el (£962: 98) as G. 
subsquamosa, use of specific name tasmanica follows Garrard (1972). 
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Siliquariidae : 
Pyxipoma weldii (Tenison Woods, 1875) 9 


Potamididae 
Zeacumantus diemenensis (Quoy and Gaimard, 1832) 2 


Cerithidae 
Diala varia A. Adams, 1861 53 


Eulimidae 
Eulimid sp. 1 Possibly Melanella petterdi (Beddome, 1882) 


Hipponicidae 
Hipponyx conicus (Schumacher, 1817) 47 


Calyptraeidae 
Sigapatella calyptraeformis (Lamarck, 1822) 108 
Zeacrypta immersa (Angas, 1865) 5 


Naticidae 
Sigaretotrema umbilicata (Quoy & Gaimard, 1833) 4 
Ectosinum zonale (Quoy & Gaimard, 1833) 4 
Friginatica beddomei (Johnston, 1874) 3 
Naricarius subcostata (Tenison Woods, 1878) 7 
Proxiuber shorehami (Pritchard & Gatliff, 1900) 2 


Lamellariidae 
Lamellaria ophione Gray, 1849. 2 


Cymatiidae 
Cymatiella lesueuri lredale, 1929. 1 
Negyrina subdistorta (Lamarck, 1822) 2 


Muricidae 
Bedeva paivae (Crosse, 1864) 1 
Typhis sp. 1 juvenile 


Collumbellidae 
Dentimitrella pulla (Gaskoin, 1851) 74 
Pseudomycla miltostoma (Tenison Woods, 1876) 2 
Macrozafra atkinsoni (Tenison Woods, 1875) 142 


Buccinidae 
Cominella eburnea (Reeve, 1846) 2 
C. lineolata (Lamarck, 1809) 2 
Tasmeuthria clarkei (Tenison Woods, 1875) 2 


Nassariidae 
The Indo-pacific Nassaridae have recently been revised (Cernohorsky 1972) and the names of a 


number of the species listed in Macpherson and Gabriel (1962) have changed. 
Nassarius (Niotha) nigellus (Reeve, 1854) (= Tavaniotha optata, Macpherson and Gabriel 1962: 


195) 227 
Nassarius (Zeuxis) pyrrhus (Menke, 1843) (7 Niotha pyrrhus, Macpherson and Gabriel 1962: 


196) 2 
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Fasciolariidae 
Microcolus dunkeri (Jonas, 1844) 1 


Olividae 
Zemira australis (Sowerby, 1841) 3 
Alocospira marginata (Lamarck, 1810) 1 
A. oblonga (Sowerby, 1830) 2 


Mitridae 
Cancilla strangei (Angas, 1867) 1 


Volutidae 
Amoria undulata (Lamarck, 1804) 2 Amorena in Macpherson and Gabriel (1962: 22) 


Cancellariidae 
Cancellaria (Sydaphera) undulata (Sowerby, 1848) 2 


Marinellidae 
Closia petterdi (Beddome, 1883) 6 
Euliginella connectans (May, 1910) 10 
Devigirella victoriae (Gatliff and Gabriel, 1908) 6 
Austroginella johnstoni (Petterd, 1884) 87 


Turridae 
Turrid sp. 1 
Epidirona quoyi (Reeve, 1843) 2 


Conidae 
Floraconus (juvenile) 10 


Pyramidellidae 
Syrnola sp. 1 
Syrnola bifasciata (Tenison Woods, 1875) 7 
Cingulina spina (Crosse and Fischer, 1864) 1 


Atysidae 
Liloa brevis (Quoy & Gaimard, 1833) (= Haminoea brevis, Macpherson and Gabriel 1962: 242) 29 


Haminoea maugeansis Burn, 1966 (= H. tenera, Macpherson and Gabriel 1962: 243) 54: 


Scaphandridae 
Cylichna arachis (Quoy & Gaimard, 1833) 12 


Philinidae 
Philine columnaria Hedley & May, 1908 30 


Aglajiidae 
Aglaja cf. taronga Allan, 1933 1 A. taronga is not recorded from Western Port 


Pleurobranchidae 
Berthellinops serenitas Burn, 1961 2 


Dorididae 
Trippa albata Burn 1961 2 
Doris cameroni (Allan 1942) 1 
Chromodoris alternata (Burn 1957) 1 
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Dendrodorididae 
Doriopsilla carneola (Angas, 1864) 1 


Class BIVALVIA 


Nuculidae 
*Pronucula concentrica Cotton, 1930 159 
P hedleyi (Pritchard & Gatliff, 1904) 48 


Arcidae 
Barbatia pistachia (Lamarck, 1819) 11 
B. squamosa (Lamarck, 1819) 4 


Limopsidae 
Lissarca ¡ubricato (Tate, 1886) 12 


Philobryidae 
*Micromytilus francisensis Cotton, 1931 36 A new record for Victoria 


Mytilidae 
Dacrydium radians Suter, 1908 6 
Gregariella barbatus (Reeve, 1858) 4 


Pectinidae 
Cyclopecten favus Hedley, 1902 65 


Limidae 
Limatula strangei (Sowerby, 1872) 2 


Trigoniidae 
Neotrigonia margaritacea (Lamarck, 1804) 234 


Crassatellidae 
Eucrassatella kingicola (Lamarck, 1804) 3 


Carditidae 
Venericardia bimaculata (Deshayes, 1852) 67 


Condylocardiidae 
Radiocondyla subradiata Tate & May, 1900 1 


Cyamiidae 
Cyamium (Cyamiomactra) mactroides Tate & May, 1900 25 Cyamiomactra in Macpherson and 
Gabriel (1962: 321). Ponder (1971) advocates use of the generic name Cyamium 


Ungulinidae 
Diplodonta globulosa A. Adams, 1855 5 


Lucinidae 
Myrtea botanica (Hedley, 1917) 2 
Bellucina crassilirata (Tate, 1886) 71 
Wallucina assimilis (Angas, 1867) 2 


Erycinidae 
Lepton frenchiensis Gatliff & Gabriel, 1916 1 
*L. ovatum Tate. 1886 3 
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L trigonale Tate, 1879 (= Bornia trigonale, Macpherson and Gabriel 1962: 332) 8 
Notolepton sp. 138 Previously recorded, Macpherson and Gabriel (1962: 334), from Port Phillip 
Heads as Notolepton antipodum (Filhol, 1880) a New Zealand species. 


Montacutidae 
Mysella donaciformis Angas, 1878 97 
M. cf lactea (Hedley, 1902) 2 


Cardiidae 
Fulvia tenuicostata (Lamarck, 1819) 19 
Nemocardium thetidis (Hedley, 1902) 4 Pratulum thetidis in Macpherson «nd Gabriel (1962: 339) 


Veneridae 
Dosinia victoriae Gatliff & Gabriel, 1914 2 Kereia victoriae in Macpheison and Gabriel (1962: 
342) 
Notocallista diemenensis (Hanley, 1844) 895 
Katelysia rhytiphora (Lamy, 1937) 281 


Mesodesmatidae 
*Mesodesnia nitida Deshayes, 1854 Donacilla nitida in Macpherson and Gabriel (1962: 362); 
use of genus Mesodesma follows de Rooij - Schuiling (1972) 


Tellinidae 
Tellina (Macomona) mariae Tenison Woods ‘8/5 39 Homalina in Macpherson and Gabriel 
(1962: 377); use of Tellina follows Ponder (1975). 


Solenidae 
Solen vaginoides (Lamarck, 1818) 87 


Hiatellidae 
Hiatella australis (Lamarck, 1818) 8 


Cleidothaeridae 
Cleidothaerus albidus (Lamarck, 1819) 1 


Thraciidae 
Thracia speciosa Angas, 1869 4 Eximiothracia speciosa in Macpherson and Gabriel (1962: 397). 
T. modesta Angas, 1867, 5 Eximiothracia modesta in Macpherson and Gabriel (1962: 397) 
*Т lincolnensis Verco, 1907 1 Eximiothracia lincolnensis in Macpherson and Gabriel (1962: 399). 


Laternulidae 
Laternula creccina Reeve, 1860 2 L creccina and L tasmanica Macpherson and Gabriel (1962: 
400) are both the same species (W. F. Ponder pers. comm .). 
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TABLE 1 Numbers of species arid individuals and species diversity, Hi of molluscs collected at the 
1965 Crib Point survey stations. 


Station 


000 
00E 
01N 
01S 
02N 
02S 
03N 
035 
100 
10Е 
113 
118 
12N 
128 
200 
21N 
21S 
22N 
225 
23N 
238 
24N 
245 
25N 
258 
26N 
26S 
300 
31N 
31E 
318 
32N 
32E 
328 
33N 
33S 
34N 
345 
35N 
358 
36N 
400 
40E 
41N 
415 
42N 
428 
SIN 
515 
52N 
690 
61N 


No. of species 


4 
18 
11 
12 
14 

6 
19 
29 
10 
21 
14 
16 
16 

7 
11 
13 
10 
12 

7 
29 


^51 
209 
53 
63 
172 
15 
147 
488 
118 
206 
93 
72 
179 
42 
191 
64 
82 
93 
158 
70 
“0 
74 
10 
^22 
45 
6 
59 
155 
272 
8 
161 
40 
0 
57 
30 
4 
11 
27 
3 
32 
5 
19 
14 
47 
12 
5 
31 
47 
29 
23 
8 
22 


No. of individuals 


Hi 
0.36 
1.92 
2,05 
2.05 
1.62 
1,45 
2.05 
2.30 
1.66 
2.55 
2.03 
2.04 
2.29 
1.38 
0.83 
2.07 
1.65 
1.42 
0.60 
2.88 

0 
1.21 
0.80 
1.46 
1.69 
1.65 
2.28 
1.23 
0.92 
1.15 
0.44 
2.15 

0 
2.14 
1.77 
1.28 
1.67 
0.66 

0 
0.23 
0.50 
0.85 
0.26 
2.60 
1.98 
0.95 
1.86 
2.65 
2.69 
1.46 
0.96 
1.28 
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THE MALACOLOGICAL SOCIETY OF AUSTRALIA 


CONSITITUTION AND RULES 
Effective from January 1975 | 


МАМЕ 
1. The name of the Society is The Malacological Society of Australia. 


OBJECT | 
2. The object of the Society is to promote and facilitate the study of Molluscs and associated 


invertebrates. 


MEMBERSHIP А 


3. Persons of good character who, and organisations which, are in general sympathy with the 
object of the Society are qualified for membership, and shall be divided into the following classes: 


(a) Corporate Members. Other organisations may be elected to corporate membership and shall 
be entitled to appoint one delegate, who shall have full voting ~ights. 


(b)Ordinary Members. 
(c) Associate Members. Associate membership is available for second members of families living 
at the same address and not requiring Society publications. 


(d)Junior Members. Members under the age of 18 years. 


(e) Honorary Life Members. Honorary Life Membership may be conferred by the Society on any 
person who has rendered a meritorious contribution to Malacology or service to the Society. 
Such membership may be nominated by a Branch and shall be confirmed by two-thirds 


majority of Council. 
The number of such Honorary Life Members shall at no time exceed 12, nor shall more than 
two be elected in any one financial year. 


REVOCATION OF HONORARY MEMBERSHIP 
4. The Council shall have power by resolution at any time to revoke the membership of any 


Honorary Life Member. 


ELECTION OF MEMBERS 
5. Every candidate for membership (other than an Honorary Life Member) shall be proposed by 


one member of the Society and seconded by another member of the Society. The proposer shall be 
personally acquainted with the candidate and shall vouch for his fitness for membership. The 
nomination paper should be in the form prescribed by the Council and shall include an undertaking 
by the candidate to be bound by thé Rules of the Society, if elected. The candidate, proposer and 
secondér shall sign the nomination paper, which shall then be lodged with the Secretary of the 
Society, who shall submit it to the Council for consideration. In the event.that a prospective member 
is not known to any member of the Society the candidate may submit an application for membership 


direct to the Secretary. 

No nomination to membership of the Society shall be considered by Council, unless accompanied 
by the appropriate fees for Entrance to the Society and membership for the current financial year, 
or the ensuing financial year as provided in Clause 10. 

6. The Council shall vote on the election of the candidate, who shall be elected if he receives 
two-thirds of the votes taken. 

In the event that a candidate for membership is not elected, such fees as have been submitted 
by virtue of Clause (5) shall be returned, and Council shall be under no obligation to give any reason 


for its decision not to elect such candidate, - 
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SUBSCRIPTION ARREARS 

7. If any member's subscription is in arrears or other moneys are owing by him to the Society 
beyond a period of four months, the Council may direct that the member's name be removed from 
the register of members, and he shall thereupon cease to be a member, provided that the Council 
may at any time in its discretion restore membership upon payment of all moneys due to the Society. 


RESIGNATIONS 

8. A member may resign from membership at any time by letter delivered to the Secretary, but 
shall be liable for the current year’s subscription, if not paid; and any other moneys owing by him 
to the Society at the date of such resignation. 


EXPULSION 

9. The Council shall have power to expel from the Society any member whose conduct is such 
as shall, in the opinion of the majority of the Council, at a meeting called for considering such 
conduct, be injurious to the character or interests of the Society. 


FEES 
Annual Subscription and Entrance Fees shall be determined by Council and confirmed at the 
next Annual General Meeting. 


All Annual Subscriptions shall become due on 1st January and shall be payable not later than 
31st January in each year. Members admitted after the first day of October in any year shall, on 
payment of the Entrance Fee and Annual Subscription be regarded as financial members for the 
ensuing year. 


BRANCHES 
1l. There shall be Branches of the Society for the purpose of organising meetings, field days 
and other activities consistent with the object of the Society. 


12. A Branch of the Society may be established at any place in the Commonwealth of Australia 
or elsewhere to further the object of the Society in that place. 


13. Any person or persons wishing to establish a Branch shall make application in writing to 
the Secretary of the Society, who shall submit the application for approval by the Council. The 
Council's approval of the formation of a Branch shall be confirmed at the next Annual General 
Meeting of the Society. 


14. Each Branch shall be governed by a Committee consisting of a Chairman, a Secretary, and at 
least two other members of the Society, all of whom shall be elected at an Annual Meeting of the 
Branch. The Secretary of each Branch shall submit to Council an Annual Report and Balance Sheet 
for the Branch one month prior to the Annual General Meeting of the Society. 


15. Each Branch shall adopt rules for its operation not inconsistent with this Constitution. The 
actions of Branch Committees shall be subject to the over-riding authority of the Council, which 
shall do whatever is necessary to assist Branches in their operation. 


16. Should the Council resolve that the conduct or management of any Branch is not in the best 
interests of the Society, the Council may withdraw its approval and the Branch shall cease to be a 
Branch of the Society forthwith. Such action of the Council shall be submitted for approval at the 
next Annual General Meeting of the Society. 


17. The records and accounts of all Branches of the Society are the property of the Society and 
in the event of a Branch ceasing to exist for any reason whatsoever all Branch records and funds held 
by the Branch shall be forwarded to the Secretary of the Society forthwith. 


18. Applications for membership of the Society may, if desired, be made by the candidate through 
the Secretary of a Branch of the Society, who shall transmit all such applications to the Secretary 
of the Society. 
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MANAGEMENT 

19. The Society shall be governed by a Council, members of which shall be residents of any one 
City, Town or District in Australia, which shall for the time being constitute the Headquarters of 
the Society. The Council shall consist of President, Vice-President, Secretary, Assistant Secretary, 
Treasurer and four other members of the Society, all of whom shall be elected at the Annual General 
Meeting and hold office until the following Annual General Meeting, unless removed by a special 
Resolution of an Extraordinary General Meeting of the Society. 


20. The President for the time being shall, when present, preside at all meetings of the Council 
and at all meetings of the Council shall have a casting, as well as a deliberative, vote. 


21. If the President or Vice-President be absent from any one meeting, the Council shall appoint 
another of its members to preside, and such member shall, for the purpose of such meeting, have 
the same rights as the President would have had if he had been present. 


22. Should it be necessary at any time to transfer the Headquarters of the Society from one centre 
to another, this shall be effected at the next ensuing Annual General Meeting of the Society, or 
if necessary, at an Extraordinary!General Meeting convened for the purpose, In such event the.Council 
Shall notify members and shall call for nominations for a new Council. Nominations shall be in the 
hands of the Secretary not more than one calendar month after the date of posting of such notices. 
After close of nominations and in accordance with the Rules governing Annual or Extraordinary 
General Meetings, the Council shall convene a General Meeting, and notice ôf such meeting shall 
contain particulars of all nominations received. 


POWERS OF COUNCIL 

23. The affairs of the Society shall be managed by the Council, which may exercise all powers not 
required by these Rules to be exercised by the Society in General Meeting. The Council shall hold 
periodical meetings, and minutes of proceedings and all resolutions shall be entered in a book to 
be provided for that purpose. The Council'Sháll meet at such times and places as it shall from time 
to time determine, and in default of such determination, at such times and places as the President 
and Secretary shall determine. 


24. Five members of the Council personally present at a meeting shall form a quorum. Any 
member of the Council failing to attend three consecutive Council meetings, without leave of absence 
being granted, shall cease to be a member of the Council. 


25. At each Annual General Meeting of the Society the whole of the members of the Council 
shall retire, but shall be eligible for re-election. 


NOMINATIONS FOR THE COUNCIL 

26. Nominations for the Council shall be in the harids of the Secretary not less than 28 days before 
the date of the Annual General Meeting. Each nomination form shall be signed personally by the 
proposer, seconder and candidate. 


27. If only the requisite number of candidates is nominated, the Chairman of the Annual General 
Meeting shall declare them as duly elected members of the Council. If more candidates are nominated 
than there are vacancies on the Council to be filled, election shall be by ballot of the general body 
of members. A returning officer appointed by the Annual General Meeting shall conduct the ballot 
and shall certify to the Chairman the names of the persons elected. 

28. The required number of candidates receiving the greatest number of votes shall be elected. In 
the case of two or more candidates receiving an equal number of votes, the Chairman of the Meeting 
shall have a second or casting vote. 


29, Where a casual vacancy occurs in any office or on the Council between two Annual General 
Meetings, the Council shall have power to’ fill such vacancy. 


VOTING 


30. With the exception of Junior Members, all Members whose subscriptions have been paid for the 
current year shall be entitled to one vote, whether personally or by proxy. A proxy must be a 
iii 
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member of. the Society, and the instrument appointing a proxy shall be signed by the appointer. 
The instrument appointing a proxy shall be deemed to confer authority to demand or join in 
demanding a poll. Honorary Life Members are entitled to vote at elections. 


ANNUAL GENERAL MEETING 
31. The Annual General Meeting of the Society shallbe' held each year during the month of 
December, at such fime and place as the Council shall determine, for the following purposes: 


(a) To receive from the Council a report, balance-sheet and statement of accounts for the 
precéding financial year, which shall end on 15th November. 


(b) To elect officers and members of the Council in place of those retiring. 


(c) To transact any other business of which notice shall have been given to the Secretary at least 
28 days before the meeting is held, and which shall have been specified in the notice 
convening the meeting which shall be mailed to all members at least 14 days prior to the 
date of the meeting. 


32. The President shall, when present, preside at all General Meetings of the Society. If the 
President or Vice-President shall be absent from any one meeting, then the members present shall 
appoint a Chairman to preside in his place. 


33. At the Annual General Meeting 10 members entitled to vote shall form a quorum. 


EXTRAORDINARY GENERAL MEETING 

34. The Council may at any time, and the President or Secretary shall, on a requisition in writing 
signed by at least 10 members of the Society stating the business for which it is required, convene 
an Extraordinary General Meeting for any specific purpose. 


35. Notice of such meeting shall be given to members at least 21 days prior to the date fixed; no 
resolution shall be passed at such meeting unless supported by à two-thirds majority of the members 
present either personally or by proxy and entitled to vote, and then only provided there are not less 
than 35 members present personally or by proxy. 


ADJOURNMENT OF MEETING 

36. The Chairman may, with the consent of the meeting, adjourn the meeting from time to 
time and from place to place, but no business shall be transacted at any adjourned meeting other 
than that left unfinished at the meeting from which the adjournment took place. 


ORDER OF BUSINESS 
37. The order of business shall normally be: 
At the Annual General Meeting: 
Apologies received. 
Confirmation of minutes of previous Annual General Meeting and any Extraordinary General 
Meeting. 
Matters arising from the minutes. 
Annual Report. 
Annual Financial Statement. 
Election of Council and Office-bearers. 
Appointment of Hon. Auditor. 
Any special business of which notice has been given. 
At Extraordinary General Meetings: 
In accordance with the notice convening the meeting. 


FINANCE 


38. All cheques drawn on the account shall be signed by any two of the President, the Secretary 
and the MEME | or by one of the aforementioned officers and one other member of the Council. 
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39. The Treasurer shall submit an audited Statement of Accounts at the Annual General Meeting 
of the Society. For the purposes of audit, the books shall be audited by such person or persons 
as the Society shall appoint at the Annual General Meeting. 


40. Branches may be required to and shall furnish within a reasonable time accounts of any 
financial transactions at the request of the Council at any time. 


PUBLICATIONS 

41. The Council shall have the power to publish and/or distribute newsletters, bulletins, journals 
and/or any such other literature as may be determined from time to time. Ordinary and Corporate 
Members receive the Journal and other regular publications of the Society without additional charge. 
Junior Members receive regular publications of the Society other than the Journal. 


JOURNAL OF THE MALACOLOGICAL SOCIETY OF AUSTRALIA 
42, The Council shall appoint ‘an Editor who shall be responsible for editing and publishing the 
Journal of the Malacological Society of Australia. 


43. An Editorial Board, to consist of the Editor and at least two other persons nominated by 
the Council, shall be constituted and shall be responsible for the appropriate refereeing of all 
scientific papers submitted to the Society for publication. 

44. The Editor shall be, ex officio, a member of the Council and Chairman of the Editorial 
Board. The Editor shall have regard to the view of the majority of editorial referees and to editorial 
policy as established at any time by the Council, in accepting papers for publication. 


45. The Editor and members of the Editorial Board shall be appointed by the Council at the 
first meeting of the Council following the Annual General Meeting. 


46. The Council shall appoint a Journal Committee which shall be responsible for all matters 
concerned with the production, dispatch, and sale of the Journal. 


INCOME AND PROPERTY 

47. The income and property of the Society wheresoever derived, shall be applied solely towards 
the promotion of the Object of the Society as set forth, and no portion shall be paid or transferred 
directly or indirectly by way of dividends, bonus or otherwise howsoever by way of profit to the 
members of the Society. 

48. If, on winding up, or a dissolution of the Society, there remains after the satisfaction of all its 
debts and liabilities, any assets whatsoever, the same shall not be paid or distributed among the 
members of the Society, but shall be given or transferred to some other institution(s) or club(s) having 
objects.similar to the Object of the Society, to be determined by the members of the Society 
at or before such time of dissolution. 


ALTERATIONS TO RULES 


49. These Rules may be altered only at a duly convened Extraordinary General Meeting in 
accordance with the Rules for such meetings. 
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